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IM1DAZOLO-5.YL-2-ANIL1NO-PYR1MID1NES AS AGENTS FOR THE INHIBITION OF THE CELL PROLIFER- 
ATION 

The invention relates to pyrimidine derivatives, or pharmaceutically acceptable salts or 
in vivo hydrolysable esters thereof, which possess cell-cycle inhibitory activity and are 

5 accordingly useful for their anti-cell-proliferation (such as anti-cancer) activity and are 
therefore useful in methods of treatment of the human or animal body. The invention also 
relates to processes for the manufacture of said pyrimidine derivatives, to pharmaceutical 
compositions containing them and to their use in the manufacture of medicaments of use in 
the production of an anti-cell-proliferation effect in a warm-blooded animal such as man. 

10 A family of intracellular proteins called cyclins play a central role in the cell cycle. The 

synthesis and degradation of cyclins is tightiy controlled such that their level of expression 
fluctuates during the cell cycle. Cyclins bind to cyclin-dependent serine/threonine kinases 
(CDKs) and this association is essential for CDK (such as CDKl, CDK2, CDK4 and/or 
CDK6) activity within the cell. Although the precise details of how each of these factors 

1 5 combine to regulate CDK activity is poorly understood, the balance between the two dictates 
whether or not the cell will progress through the cell cycle. 

The recent convergence of oncogene and tumour suppressor gene research has 
identified regulation of entry into the cell cycle as a key control point of mitogenesis in 
tumours. Moreover, CDKs appear to be downstream of a number of oncogene signalliag 

20 pathways. Disregulation of CDK activity by upregulation of cyclins and/or deletion of 

endogenous inhibitors appears to be an unportant axis between mitogenic signalling pathways 
and proliferation of tumour cells. 

Accordingly it has been recognised that an inhibitor of cell cycle kinases, particularly 
inhibitors of CDK2, CDK4 and/or CDK6 (which operate at the S-phase, Gl-S and Gl-S phase 

25 respectively) should be of value as a selective inhibitor of cell proliferation, such as growth of 
mammalian cancer cells. 

The present invention is based on the discovery that certain pyrimidine compounds 
surprisingly inhibit the effects of cell cycle kinases showing selectivity for CDK2, CDK4 and 
CDK6, and thus possess anti-cell-proliferation properties. Such properties are expected to be 

30 of value in the treatment of disease states associated with aberrant cell cycles and cell 
proliferation such as cancers (solid tumours and leukemias), fibroproUferative and 
differentiative disorders, psoriasis, rheumatoid arthritis, Kaposi's sarcoma, haemangioma, 
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acute and chronic nephropathies, atheroma, atherosclerosis, arterial restenosis, autoimmune 
diseases, acute and chronic inflanmiation, bone diseases and ocular diseases with retinal 
vessel proliferation. 

Accordingly, the present invention provides a compound of formula (I): 




wherein: 

is halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, Ci-ealkyl, 
Ci-galkoxy, Cz-ealkenyl or Cz^alkynyl; 
10 p is 0-4; wherein the values of may be the same or different; 

is sulphamoyl or a group R^-R**-; 
q is 0-2; wherein the values of R^ maybe the same or different; and wherein p + q = 0- 

5; 

R^ is halo, nitro, cyano, hydroxy, trifluoromethyl, trifluoromethoxy, amino, carboxy, 
15 carbamoyl, mercapto, sulphamoyl, Ci-aalkyl, C2-3alkenyl, Ca-aalkynyl, Ci-aalkoxy, 
Ci-aalkanoyl, A^-Cd-salkyOamino, A/;iV^(Ci.3alkyl)2amino, Cioalkanoylamino, 
Ar-(Ci.3alkyl)carbamoyl, iV;A/-(Ci.3alkyl)2carbamoyl, Ci-3alkylS(0)a wherein a is 0 to 2, 
A^-(Ci.3alkyl)sulphamoyl or 7V;A^-(Ci.3alkyl)2Sulphamoyl; wherein R^ may be optionally 
substituted on carbon by one or more R*^; 
20 n is 0 to 2, wherein the values of R^ may be the same or different; 

R"^ is hydrogen, Ci-ealkyl, C2-6aIkenyl, C2-6alkynyl, Cs-scycloalkyl, phenyl or a carbon- 
linked heterocyclic group; wherein R"^ may be optionally substituted on carbon by one or more 
R**; and wherein if said heterocyclic group contains an -NH- moiety that nitrogen may be 
optionally substituted by a group selected from R"; 
25 R^ and R^ are independently selected from hydrogen, halo, nitro, cyano, hydroxy, 

trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Ci-ealkyl, C2.6alkenyl, 
C2.6alkynyl, Ci-6alkoxy, Ci-ealkanoyl, Ci-salkanoyloxy, iV-(Ci^alkyl)amino, 
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/^,A^(Ci^alkyl)2ainino, Ci-salkanoylamino, iV-(Ci.6alkyl)carbamoyl, 

7\^,iV^(Ci.6aIkyl)2carbamoyl, Ci-6alkylS(0)a wherein a is 0 to 2, Ci-ealkoxycarbonyl, 

iV-(Ci-6alkyl)siilphamoyl, iy;iV-(Ci.6alkyl)2Sulphamoyl, Ci^alkylsulphonylamino, 

Cj-gcycloalkyl or a 4-7 membered saturated heterocyclic group; wherein and 
5 independently of each other may be optionally substituted on carbon by one or more R*^; and 

wherein if said 4-7 membered saturated heterocyclic group contains an -NH- moiety that 

nitrogen may be optionally substituted by a group selected from R^; 

is selected from Ci-ealkyl, C2-6aIkenyl, C2.6alkynyl, Cs-gcycloalkyl, 

Cs-scycloalkylCi-ealkyl, phenyl, a heterocyclic group, phenylC^ealkyl or 
10 (heterocyclic group)Ci-6alkyl; wherein R^ may be optionally substituted on carbon by one or 

more R®; and wherein if said heterocyclic group contains an -NH- moiety that nitrogen may be 

optionally substituted by a group selected &om R^ 

R** is -C(0)-, -NCR^OCCOK -C(0)N(R™)-, -S(0)r, -OC(0)NmS02-, -S02N(R> or 

-N(R'")S02-; wherein R" is hydrogen or Ci-ealkyl optionally substituted by one or more R' 
15 and r is 1-2; 

R**, R* and R* are independently selected from halo, nitro, cyano, hydroxy, amino, 
carboxy, carbamoyl, mercapto, sulphamoyl, Ci-salkyl, C2.6alkenyl, C2.6alkynyl, Ci_6alkoxy, 
Ci-6alkoxyCi-6alkoxy, Ci.6alkoxyCi-6alkoxyCi.6alkoxy, Ci-ealkanoyl, Ci_6alkanoyloxy, 
Ar-(Ci^alkyl)amino, iV;Ar-(Ci-6alkyl)2amino, Ci_6alkanoylamino, iV^(Ci.6alkyl)carbamoyl, 

20 iy;7\^(Ci-6alkyl)2carbamoyl, Ci^alkylS(0)a wherein a is 0 to 2, Ci^alkoxycarbonyl, 
iV-(Ci.6alkyl)sulphamoyl, //,iV-(Ci-6alkyl)2Sulphamoyl, Ci-eaUcylsulphonylamino, 
Ca-gcycloalkyl, phenyl, heterocyclic group, phenylCi-ealkyl-R^-, (heterocyclic 
group)Ci-6alkyl-R°-, phenyl-R°- or (heterocyclic group)-R°-; wherein R*^, R^ and R* 
independently of each other may be optionally substituted on carbon by one or more R^ ; and 

25 wherein if said heterocyclic group contains an -NH- moiety that nitrogen may be optionally 
substituted by a group selected from R^; 

R*^ is -0-, -N(RP)-, -C(0)-, -N(RP)C(0)-, -C(0)N(RP)-, -S(0)s-, -S02N(R^. or 
-N(RP)S02-; wherein R^ is hydrogen or Ci-aalkyl and s is 0-2; 

R^, R**, R'' and R" are independently selected from C\^aiky\, CMalkanoyl, 

30 Ci-4alkylsulphonyl, CMalkoxycarbonyl, carbamoyl, Ar-(CMalkyl)carbamoyl, 

iV;iV-(CMatkyl)carbamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl; wherein 
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R^, R\ R*^ and R" independently of each other may be optionally substituted on carbon by on 
or more R*; and 

R^ R®, R' and R^ are independently selected fix>m halo, nitro, cyano, hydroxy, 
trifluoromethoxy, trifluoromethyl, amino, carboxy, carbamoyl, mercapto, sulphamoyl, methyl, 

5 ethyl, methoxy, ethoxy, acetyl, acetoxy, methylamino, ethylamino, dimethylamino, 

diethylamino, iV-methyl-AT-ethylamino, acetylamino, 7V-methylcarbamoyl, iV-ethylcarbamoyl, 
MA^-dimethylcarbamoyl, iV;iV-diethylcarbamoyl, A^-methyl-A^ethylcarbamoyl, methylthio, 
ethylthio, methylsulphinyl, ethylsulphinyl, mesyl, ethylsulphonyl, methoxycarbonyl, 
ethoxycarbonyl, iV-methylsulphamoyl, i\r-ethylsulphamoyl, iV;iV-dimethylsulphamoyl, 

1 0 W;//-diethylsulphamoyl or JV-methyl-iV-ethylsulphamoyl; 

or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof. 

In another aspect the present invention provides a compound of formula (I): 




a) 

15 wherein: 

B} is halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, Ci-ealkyl, 

Ci-ealkoxy, Ca-ealkenyl or C2-6alkynyl; 

p is 0-4; wherein the values of R^ may be the same or diflferent; 
R^ is sulphamoyl or a group R^-R^-; 
20 q is 0-2; wherein the values of R^ maybe the same or different; and wherein p + q = 0- 

5; 

is halo, nitro, cyano, hydroxy, trifluoromethyl, trifluoromethoxy, amino, carboxy, 
carbamoyl, mercapto, sulphamoyl, Ci-salkyl, C2.3alkenyl, C2-3alkynyl, Ci.salkoxy, 
Ci-3alkanoyl, iV-(Ci-3alkyl)ammo, //,iV-(Ci-3alkyl)2amino, Ci-salkanoylamino, 
25 iV-(Ci.3alkyl)carbamoyl, 7\^,iV^(Ci.3alkyl)2carbamoyl, Ci_3alkylS(0)a wherein a is 0 to 2, 
i\r-(Ci-3alkyl)sulphamoyl or A^,7V^(Ci-3alkyl)2Sulphamoyl; wherein R^ may be optionally 
substituted on carbon by one or more R^; 
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n is 0 to 2, wherein the values of may be the same or different; 
R"* is hydrogen, Ci^alkyl, C2-6alkenyl, Ca-ealkynyl, Cs-gcycloalkyl, phenyl or a carbon- 
linked heterocyclic group; wherein may be optionally substituted on carbon by one or more 
R**; and wherein if said heterocyclic group contains an -NH- moiety that nitrogen may be 

5 optionally substituted by a group selected from R"; 

and R^ are independently selected from hydrogen, halo, nitro, cyano, hydroxy, 
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Ci-6alkyl, C2-6alkenyl, 
C2-6alkynyl, Ci-6alkoxy, Ci-ealkanoyl, Ci-ealkanoyloxy, A^-(Ci.6alkyl)amino, 
iyriV-(Ci-6alkyl)2amino, Ci-^alkanoylamino, Ar-'(Ci-6alkyl)carbamoyl, 

10 iy;iV-(Ci.6alkyl)2carbamoyl, Ci-6alkylS(0)a wherein a is 0 to 2, Ci^alkoxycarbonyl, 
iV^(Ci-6alkyl)sulphamoyl, iy;iV-(Ci-6alkyl)2Sulphamoyl, Ci-ealkylsulphonylamino, 
Ca-scycloalkyl or a 4-7 membered saturated heterocycUc group; wherein R^ and R^ 
independently of each other may be optionally substituted on carbon by one or more R^ and 
wherein if said 4-7 membered saturated heterocycUc group contains an -NH- moiety that 

1 5 nitrogen may be optionally substituted by a group selected from R^; 

R* is selected from Ci^alkyl, Cz-ealkenyl, Cz-ealkynyl, Ca-scycloalkyl, 
Ca-scycloalkylCi-ealkyl, phenyl, a heterocyclic group, phenylCi-salkyl or 
(heterocyclic group)Ci-6alkyl; wherein R^ may be optionally substituted on carbon by one or 
more R^; and wherein if said heterocyclic group contains an -NH- moiety that nitrogen may be 

20 optionally substituted by a group selected from R*^; 

R*' is -C(0)-, -N(R"^)C(0)-, -C(0)Nm-, -S(0)r, -S02N(R"^)- or -N(R"^)S02-; 
wherein R"* is hydrogen or Ci-6alkyl optionally substituted by one or more R* and r is 1-2; 

R**, R^ and R* are independently selected from halo, nitro, cyano, hydroxy, amino, 
carboxy, carbamoyl, mercapto, sulphamoyl, Ci-ealkyl, C2-6alkenyl, C2-6alkynyl, Ci-^alkoxy, 

25 Ci-6alkanoyl, Ci-ealkanoyloxy, Ar-(Ci-6alkyl)amino, Ar,i\r-(Ci-6alkyl)2amino, 

Ci-6alkanoylamino, A^(Ci-6alkyI)caibamoyl, i\^,iV-(Ci.6a!kyl)2carbamoyI, Ci-6alkylS(0)a 
wherein a is 0 to 2, Ci-ealkoxycarbonyl, iV-(Ci-6alkyl)sulphamoyl, iy;iV-(Ci-6alkyl)2Sulphamoyl, 
Cusalkylsulphonylamino, Ca-scycloalkyl, phenyl, heterocyclic group, phenyl-R°- or 
(heterocycUc group)-R°-; wherein R^, R^ and R^ independently of each other may be optionally 

30 substituted on carbon by one or more R^; and wherein if said heterocycUc group contains an 
-NH- moiety that nitrogen may be optionally substituted by a group selected from R^; 
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R' is -0-, -N(RP)-. -C(0)-, -N(R'0C(O)-, -C(O)N(R'0-. -S(0)8-, -SOaNCRP)- or 
-N{ROS02-; wherein R' is hydrogen or Ci^alkyl and s is 0-2; 

R^R\R''andR" are independently selected from CMalkyl, CMalkanoyl, 
CMalkylsulphonyl, CMalkoxycarbonyl, carbamoyl, i\r-(CMalkyl)carbamoyl, 
5 7V;//-(Ct-4alkyl)carbamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl; wherein 
R^, R** and R^ independently of each other may be optionally substituted on carbon by on or 
more R^; and 

R^ R*, R* and R^ are independently selected from halo, nitro, cyano, hydroxy, 
trifluoromethoxy, trifluoromethyl, amino, carboxy, carbamoyl, mercapto, sulphamoyl, methyl, 

10 ethyl, methoxy, ethoxy, acetyl, acetoxy, methylamino, ethylamino, dimethylamino, 

diethylammo, //-methyl-iV-ethylamino, acetylamino, //-methylcarbamoyl, ^-ethylcarbamoyl, 
iV,iV-dimethylcarbamoyl, iViiV-diethylcarbamoyl, iV-methyl-iV^ethylcarbamoyl, methylthio, 
ethylthio, methylsulphinyl, ethylsulphinyl, mesyl, ethylsulphonyl, methoxycarbonyl, 
ethoxycarbonyl, JV-methylsulphamoyl, A^'-ethylsulphamoyl, jy;//-dimethylsulphamoyl, 

1 5 iV, A'-diethylsulphamoyl or iV-methyl-i\^-ethylsulphamoyl; 

or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof. 

In this specification the term "alkyl" includes both straight and branched chain alkyl 
groups but references to individual alkyl groups such as "propyl" are specific for the straight 
chain version only. For example, "Ci-ealkyl" includes CMalkyl, Cioalkyl, propyl, isopropyl 

20 and ^butyl. However, references to individual alkyl groups such as 'propyl* are specific for 
the straight chained version only and references to individual branched chain alkyl groups 
such as *isopropyr are specific for the branched chain version only. A similar convmtion 
appUes to other radicals, for example "phenylCi^alkyl" mcludes phenylCMalkyl, benzyl, 
1-phenylethyl and 2-phenylethyL The term "halo" refers to fluoro, chloro, bromo and iodo. 

25 Where optional substituents are chosen from "one or more" groups it is to be 

understood that this definition includes all substituents being chosen &om one of the specified 
groups or the substituents being chosen from two or more of the specified groups. 

A "heterocychc group" is a saturated, partially saturated or unsaturated, mono or 
bicycUc ring containing 4-12 atoms of which at least one atom is chosen firom nitrogen, 

30 sulphur or oxygen, which may, unless otherwise specified, be carbon or nitrogen linked, 
wherein a -CH2- group can optionally be replaced by a -C(0)-, a ring nitrogen atom may 
optionally bear a Ci-ealkyl group and form a quaternary compound or a ring nitrogen and/or 
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sulphur atom may be optionally oxidised to fonn the JV^oxide and or the S-oxides. Examples 
and suitable values of the tenn '^heterocyclic group" are morpholino, piperidyl, pyridyl, 
pyranyl, pyrrolyl, isothiazolyl, indolyl, quinolyl, thienyl, 1,3-benzodioxolyl, tbiadiazolyl, 
piperazinyl, thiazolidinyl, pyrrolidinyl, thiomorpholino, pyrrolinyl, homopiperazinyl, 3,5- 

5 dioxapiperidinyl, tetrahydropyranyl, imidazolyl, pyrimidyl, pyrazinyl, pyridazinyl, isoxazolyl, 
iV^methylpyrrolyl, 4-pyridone, 1-isoquinolone, 2-pyrrolidone, 4-thiazolidone, 
pyridiiie-A^-oxide and quinoline-A^-oxide. Preferably a "heterocyclic group" is a saturated, 
partially saturated or unsaturated, mono or bicycHc ring containing 5 or 6 atoms of which at 
least one atom is chosen from nitrogen, sulphur or oxygen, it may, unless otherwise specified, 

10 be carbon or nitrogen linked, a -CH2- group can optionally be replaced by a -C(0)"and a ring 
sulphur atom may be optionally oxidised to form the S-oxides. More preferably a 
"heterocyclic group" is tetrahydrofuryl, pyridyl, pyrrolidinonyl, morpholino, imidazolyl, 
piperidinyl or pyrrolidinyl. Particularly a 'lieterocyclic group" is tetrahydrofuryl or 
morpholino. In another aspect of the invention, particularly a "heterocyclic group" is 

1 5 tetrahydrofuran-2-yl, 2-oxopyrrolidin-l-yl, furan-2-yl, oxazolyl, morpholino, piperidinyl, 
thiazolyl, pyrazinyl, isoxazolyl, tetrahydropyran, pyridyl, isoxazolyl, isothiazolyl, 1,2,5- 
thiadiazolyl, phthaUmido. 

A "4-7 membered saturated heterocyclic group" is a saturated monocyclic ring 
containing 4-7 atoms of which at least one atom is chosen from nitrogen, sulphur or oxygen, 

20 which may, unless otherwise specified, be carbon or nitrogen linked, wherein a -CH2- group 
can optionally be replaced by a -C(0)- and a sulphur atom may be optionally oxidised to form 
the S-oxides. Examples and suitable values of the term "heterocycUc group" are morpholino, 
piperidyl, 1,4-dioxanyl, 1,3-dioxolanyl, 1,2-oxathiolanyl, imidazolidmyl, pyrazolidinyl, 
piperazinyl, thiazohdinyl, pyrrolidmyl, thiomorpholino, homopiperazinyl and 

25 tetrahydropyranyl. 

An example of "Ci-ealkanoyloxy" is acetoxy. Examples of "Ci^aUcoxycarbonyl" 
include CMalkoxycarbonyl, mefhoxycarbonyl, ethoxycarbonyl, n- and r-butoxycarbonyl. 
Examples of "Ci-ealkoxy*' include CMalkoxy, Ci-aalkoxy, methoxy, ethoxy and propoxy. 
Examples of "Ci-ealkanoylamino" mclude formamido, acetamido and propionylamino. 

30 Examples of "Ci-6alkylS(0)a wherein a is 0 to 2" include CMalkylsulphonyl, methylthio, 
ethylthio, methylsulphinyl, ethylsulphinyl, mesyl and ethylsulphonyl. Examples of 
"Ci-6alkylS(0)r wherein r is 1 to 2" include methylsulphinyl, ethylsulphinyl, mesyl and 
ethylsulphonyl. Examples of "Ci^alkanoyl" include CMalkanoyl, propionyl and acetyl. 
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Examples of *W-Ci-6alkylainino" include methylamino and ethylamino. Examples of 
*W,iV^(Ci-6alkyl)2amino" include di-iV-methylamino, di-(iV-ethyl)amino and 
JV-ethyl-JV-methylamino. Examples of "C2-6alkenyr' are vinyl, allyl and 1-propenyl. Examples 
of "C2.6alkynyl" are efhynyl, 1-propynyl and 2-propynyL Examples of 

5 "Ar-CCi-ealkyOsulphamoyl" are A^-(methyl)sulphamoyl and iV-(ethyl)sulpliamoyl. Examples of 
*W-(Ci-6alkyl)2Sulphamoyr' are A^,A^(dimethyl)sulphamoyl and 
A^(methyl)-Ar-(ethyl)sulphamoyl. Examples of *W-(Ci.6alkyl)carbamoyl" are 
//-(Ci-4alkyl)carbamoyl, methylaminocarbonyl and ethylaminocarbonyl. Examples of 
"JV;iV-(Ci-6alkyI)2carbamoyl" are iV;iV-(CMalkyl)2carbamoyl, dimethylaminocarbonyl and 

10 methylethylaminocarbonyl Examples of "Ca-gcycloalkyl" are cyclopropyl, cyclobutyl, 
cyclopropyl and cyclohexyl. Examples of "(lieterocyclic group)Ci-6alkyl" include 
pyridylmethyl, 3-morpholinopropyl and 2-pyrimid-2-ylethyL Examples of 
"C3.8cycloalkylCi.6alkyl" are cyclopropylethyl, cyclobutylmethyl, 2-cyclopropylpropyl and 
cyclohexylethyl, 

15 A suitable pharmaceutically acceptable salt of a compound of the invention is, for 

example, an acid-addition salt of a compound of the invention which is sufficiently basic, for 
example, an acid-addition salt with, for example, an inorganic or organic acid, for example 
hydrochloric, hydrobromic, sulphuric, phosphoric, trifluoroacetic, citric or maleic acid. In 
addition a suitable pharmaceutically acceptable salt of a compound of the invention which is 

20 sufficiently acidic is an alkaU metal salt, for example a sodium or potassium salt, an alkaline 
earth metal salt, for example a calcium or magnesium salt, an ammonium salt or a salt with an 
organic base which affords a physiologically-acceptable cation, for example a salt with 
methylamine, dimethylamine, trimethylamine, piperidine, morpholine or 
tris-(2-hydroxyethyl)amine. 

25 An in vivo hydrolysable ester of a compound of the formula (I) containing carboxy or 

hydroxy group is, for example, a phannaceutically acceptable ester which is hydrolysed in the 
human or animal body to produce the parent acid or alcohol. Suitable pharmaceutically 
acceptable esters for carboxy include Ci^alkoxymethyl esters for example methoxymethyl, 
Ci-ealkanoyloxymethyl esters for example pivaloyloxymethyl, phthalidyl esters, 

30 C3-8cycloalkoxycarbonyloxyCi.6alkyl esters for example 1-cyclohexylcarbonyloxyethyl; 
l,3-dioxolen-2-onyhnethyl esters for example 5-methyl-l,3-dioxolen-2-onylmethyl; and 
Ci-6alkoxycarbonyloxyethyl esters for example 1-methoxycarbonyloxyethyl and maybe 
formed at any carboxy group in the compounds of this invention. 
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An in vivo hydrolysable ester of a compound of the fonnula (I) containing a hydroxy 
group includes inorganic esters such as phosphate esters and a-acyloxyalkyl ethers and related 
compounds which as a result of the in vivo hydrolysis of the ester breakdown to give the 
parent hydroxy group. Examples of a-acyloxyalkyl ethers include acetoxymethoxy and 
5 2,2-dimethylpropionyloxy-methoxy. A selection of in vivo hydrolysable ester forming groups 
for hydroxy include alkanoyl, benzoyl, phenylacetyl and substituted benzoyl and phenylacetyl, 
alkoxycarbonyl (to give alkyl carbonate esters), dialkylcarbamoyl and 
7V-(dialkylaminoethyl)-iV'-alkylcarbamoyl (to give carbamates), dialkylaminoacetyl and 
carboxyacetyL Examples of substituents on benzoyl include morpholino and piperazino linked 
10 from a ring nitrogen atom via a methylene group to the 3- or 4- position of the benzoyl ring. 

Some compounds of the fonnula (I) may have chiral centres and/or geometric isomeric 
centres (E- and Z- isomers), and it is to be understood that the invention encompasses all such 
optical, diastereoisomers and geometric isomers that possess CDK inhibitory activity. 

The invention relates to any and all tautomeric forms of the compounds of the formula 
15 (I) that possess CDK inhibitory activity. In particular the skilled reader will appreciate that 
when R"^ is hydrogen, the imidazole ring as drawn in formula (I) may tautomerise. 

It is also to be understood that certain compounds of the formula (I) can exist in 
solvated as well as unsolvated forms such as, for example, hydrated forms. It is to be 
understood that the invention encompasses all such solvated forms which possess CDK 
20 inhibitory activity. 

Preferred values of R\ R^, R^, R\ R^, R^, n, p and q are as follows. Such values may 
be used where appropriate with any of the definitions, claims or embodiments defined 
hereinbefore or hereinafter. 

Preferably R* is halo, amino, Ci^sSkyl or Ci-ealkoxy. 
25 More preferably R^ is halo, CMalkyl or C^alkoxy. 

Particularly R^ is chloro, Ci.salkyi or Cj-aalkoxy. 
More particularly R^ is chloro. 

In another aspect of the invention, preferably R^ is halo, amino, Ci,6alkyl or 
Cudalkoxy. 

30 In another aspect of the invention, more preferably R^ is chloro, amino, methyl or 

methoxy. 

Preferably p is 0-2; wherein the values of R^ may be the same or different. 
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More preferably p is 0 or 1. 

In one aspect of the invention, preferably p is 0. 

In another aspect of the invention, preferably p is 1. 

Preferably when p is 1, rMs meta or para to the -NH- of the aniline of formula (I). 

More preferably when p is 1 , R^s meta to the -NH- of the aniline of formula (I). 

Preferably is sulpharaoyl or a group R^-R^-; wherein 

R^ is selected from Ci-ealkyl, C3-8cycloalkyl, Cs-gcycloalkylCi-ealkyl, phenyl, a 
heterocyclic group, phenylCi-ealkyl or (heterocyclic group)Ci.6alkyl; wherein R^ may be 
optionally substituted on carbon by one or more R^; 

R^ is -N(R"^C(0)-, -C(0)N(R"'>, -S02N(R™)- or -N(R'")S02S wherein R"' is 
hydrogen; 

R® is selected from halo, hydroxy, amino, carbamoyl, Ci-ealkyl or Ci-ealkoxy; and 

is selected from halo or hydroxy. 
More preferably R^ is sulphamoyl or a group R^-R^-; wherein 
R^ is selected from Ci^alkyl, Ca-gcycloalkylCi-ealkyl, phenylCi-ealkyl or 

(heterocyclic group)Ci.6alkyl; wherein R* may be optionally substituted on carbon by one or 

more R^; 

R^ is -N(R"')S02S wherein R'" is hydrogen; 

R^ is selected from halo, hydroxy, carbamoyl or Ci-aalkoxy; and 

R' is selected from hydroxy. 

Particularly R^ is sulphamoyl, iV-(tetrahydrofuran-2-ybnethyl)sulphamoyl, iV-[3-(2- 
oxopyrrolidin-l-yl)propyl]sulphamoyl, iV^(3-methoxypropyl)sulphamoyl, iV-(4- 
fluorobenzyl)sulphamoyl, iV-(cyclopropylmethyl)sulphamoyl, 7V-propylsulphamoyl, i\r-(2,3- 
dihydroxypropyl)sulphamoyl, iV^[2-(2-hydroxyethoxy)ethyl]sulphamoyl, JV-(fiu:an-2- 
ybnethyl)sulphamoyl, iV-(2-hydroxyethyl)sulphamoyl or iV^(carbamoylmethyl)sulphamoyl. 

In another aspect of the invention, preferably R^ is sulphamoyl or a group R^-R**-; 
wherein 

R* is selected from Ci-ealkyl, Ci-ealkenyl, C2-6alkynyl, Ca-gcycloalkyl, phenyl or a 
heterocyclic group; wherein R* may be optionally substituted on carbon by one or more R^; 

R^ is -N(R"^)C(0)-, -C(0)N(R^)-, -S(0)r, -0C(0)N(R"^)S02-, -S02N(R> or 
-N(R'")S02-; wherein R"" is hydrogen or Ci-ealkyl and r is 2; 

R^ is selected from halo, hydroxy, amino, cyano, carbamoyl, Ci-ealkyl, Ci.6alkoxy, 
Ci^alkoxyCuealkoxy, Ci-6alkoxyCi.6alkoxyCi-6alkoxy, Ar,iV-(Ci.6alkyl)2amino, Ci.6alkylS(0), 
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wherein a is 2, Cs-gcycloalkyl, phenyl, heterocyclic group, phenylCi-ealkyl-R^- or (heterocyclic 
group)-R®-; wherein may be optionally substituted on carbon by one or more R^; 
R°is -Osand 

R* is selected from halo, hydroxy, methyl or methoxy. 
5 In another aspect of the invention, more preferably R^ is sulphamoyl or a group 

R*-R^-; wherein 

R^ is selected from methyl, ethyl, propyl, ^-butyl, pentyl, 1,1-dimetliylpropyl, 2,2- 
dimethylpropyl, allyl, 2-propynyl, cyclopropyl, cyclobutyl, phenyl or oxazolyl; wherein R* 
may be optionally substituted on carbon by one or more R^; 

10 R** is -N(R"0C(OK -C(O)N(R"0-, -S(0)2-, -0C(0)N(R")S02-, -S02N(RT or 

-N(R"^S02S wherem R*" is hydrogen or methyl; 

R^ is selected from fluoro, hydroxy, amino, cyano, carbamoyl, methyl, methoxy, 
ethoxy, isopropoxy, ethoxyethoxy, ethoxyethoxyethoxy, iVIA'^dimethylamino, mesyl, 
cyclopropyl, phenyl, tetrahydrofuranyl, 2-oxopyrrolidinyl, 1,3-dioxolanyl, morpholino, 

15 piperidinyl, fiiran, thiazolyl, pyrazmyl, isoxazolyl, tetrahydropyran, pyridyl, benzyloxy, 
isoxazolyloxy, isothiazolyloxy, 1,2,5-thiadiazolyloxy; wherein R^ may be optionally 
substituted on carbon by one or more R^; and 

R^ is selected from fluoro, hydroxy, methyl or methoxy. 

In another aspect of the invention, particularly R^ is sulphamoyl, iV-(/- 

20 butoxycarbonyl)sulphamoyl, A^-(tetrahydrofur-2-yhnethyl)sulphamoyl, N- 

(cyclopropyhnethyl)sulphamoyl, ^-(fur-2-ylmethyl)sulphamoyl, iV-(cyanomethyl)sulphamoyl, 
iV-(2,2-dimetiiyl-l,3-dioxolan-4-yhnethyl)sulphamoyl, J\^-(carbamoyhnethyl)sulphamoyl, N- 
methylsulphamoyl, JV-(4-fluorobenzyl)sulphamoyl, iV-(pyridin-2-yhnethyl)sulphamoyl, iV- 
(pyridin-3-yhnethyl)sulphamoyl, iV^(4-methylthiazol-2-yl)sulphamoyl, iV-(3-methylisoxazol-5- 

25 yhnethyl)sulphamoyl, iV-(tetrahydropyran-2-yhnethyl)sulphamoyl, A^-(2-methylpyrazin-5- 
yl)sulphamoyl, iV^[2-(2-hydroxyethoxy)ethyl]sulphamoyl, //-(2-hydroxyethyl)sulphamoyl, JNT- 
(2,2,2-trifluoroethyl)sulphamoyl, JV-(2-methoxyethyl)sulphamoyl, JV^(2- 
mesylethyl)sulphamoyl, Ar-(2-ben2yloxyethyl)sulphamoyl, iV-(2,2- 

dimethoxyethyl)sulphamoyl, iV^[2-(iV;iV'-dimethylamino)ethyl]sulphamoyl, iV-(2-piperidin-l- 
30 ylethyl)sulphamoyl, 7V^[2-(methoxymethoxy)ethyl]sulphamoyl, A^-ethylsulphamoyl, 7^-[2-(2- 
methoxyethoxy)ethyl]sulphamoyl, N- {2-[2-(2-methoxyethoxy)ethoxy]ethyl} sulphamoyl, N- 
(2- {2-[2-(2-methoxyethoxy)ethoxy]ethoxy} ethyl)sulphamoyl, A^-(2-pyridin-2- 
ylethyl)sulphamoyl, JV-(2-pyridin-4-ylethyl)sulphamoyl, A^-(2-isoxazol-3- 
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yloxyethyl)sulphainoyl, Ar-(2-iso1hiazol-3-yloxyethyl)suiphamoyl, JV^(2-l,2-5-thiadiazol-3- 
yloxyethyl)sulphamoyl, i\^methyl-iV'-(2-niethoxyethyl)sulphamoyl, iV-[3-(2-oxopyrrolidm- 
lyl)propyl]sulphainoyl, iV-(3-metiioxypropyl)sulphamoyl, iV^propylsulphamoyl, iV-(2,3- 
dihydroxypropyl)sulphamoyl, 7V-(3-morpholinopropyl)sulphamoyl, N-[3-(N,N' 

5 dimethylainino)propyl]sulphamoyl, A^-(3,3j3-trifluoropropyl)sulphamoyl, A^-(2,2-dimethyl-3- 
hydroxypropyl)sulphainoyl, A^-(3-hydroxypropyl)sulphamoyl, Ar-(3"ethoxypropyl)sulphamoyl, 
A^-(2-hydroxypropyl)sulphamoyl, A^-(3-isopropoxypropyl)sulphamoyl, 
hydroxypropyl)sulphamoyl, iV-(3-isoxazol-3-yloxypropyl)sulphamoyl, /^^ 
yloxypropyl)sulphamoyl, i\r-(3-l,2-5-thiadiazol-3-yloxypropyl)sulphamoyl, ^-(1,1- 

10 dimethylpropyl)sulphamoyl, iV-methyl-iV^(3-mo]pholinopropyl)sulphamoyl^ N- 

butylsulphamoyl, iV-?-butylsulphamoyl, iV-(2-hydroxybutyl)sulphamoyl, N-mefhyl-N-t- 
butylsulphamoyl, //-pentylsulphamoyl, JV-(5-hydroxypentyl)siLlphamoyl, iV^(4,5- 
dimethyloxazol-2-yl)sulphamoyl, Ar-(cyclopropyl)sulphanioyl, A^(cyclobutyl)sulphamoyl, AT- 
(3-trifluoromethylphenyl)siilphamoyl, iV-allylsulphamoyl, iV-(2-propynyl)sulphamoyl, N- 

15 methylcarbamoyl, acetamido, mesylamino or mesyl 

In another aspect of the invention, more particularly is N- 
(cyclopropyhnethyl)sulphainoyl, A/'-(2,2,2-trifluoroethyl)sulphamoyl, iV-(2- 
methoxyethyl)sulphanioyl, iV-(3-methoxypropyl)sulphamoyl, iV-(cyclopropyl)sulphamoyl or 
iV-(cyclobutyl)sulphamoyl. 

20 Preferably q is 0 or 1 . 

In one aspect of the invention, preferably q is 0. 
In another aspect of the invention, preferably q is 1. 

Preferably when q is 1 , is meta or para to the -NH- of the aniline of formula (I). 

More preferably when q is 1, R^ is para to the -NH- of the aniline of formula (I). 
25 Preferably p + q = 0-3. 

More preferably p + q is 0-2. 

Particularly p + q is 0 or 1 . 

In one aspect of the invention, preferably p + q is 0. 

In another aspect of the invention, preferably p + q is 1. 
30 Preferably R^ is halo. 

More preferably R^ is bromo. 

In another aspect of the invention preferably R^ is bromo or chloro. 
Preferably n is 0 or 1 . 
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In one aspect of the invention, more preferably n is 0. 

In another aspect of the invention, more preferably n is 1. 

Preferably when n is 1, is in the 5-position of the pyrimidine ring. 

Preferably R"* is hydrogen, Ci-6alkyl, C2-6alkenyl, Ca-ealkynyl; wherein R"* may be 
5 optionally substituted on carbon by one or more wherein R" is as defined herein before. 

More preferably R"* is hydrogen or Ci,6alkyl; wherein R"^ may be optionally substituted 
on carbon by one or more R^; 

R^ is selected from amino, Ci^alkoxy, Ci^alkanoylamino, Ci^alkylsulphonylamino, 
phenyl, heterocycUc group, or (heterocycUc group)-R°-; wherein R^ may be optionally 
1 0 substituted on carbon by one or more R^; 

R° is -C(0)N(RP)s wherein R** is hydrogra; and 

Rj is halo. 

Particularly R^ is hydrogen or Ci-eaUcyl; wherein R^ may be optionally substituted on 
carbon by one or more R^; 
15 R** is selected from amino, Ci-6alkoxy, phenyl or heterocyclic group. 

More particularly R"* is hydrogen, methyl, ethyl, benzyl, 2-phthalimidoethyl, 2- 
aminoethyl or 2-methoxyethyl. 

Particularly preferred R'^ is methyl or ethyl. 

In another aspect of the invention, preferably R"* is hydrogen, Ci-6alkyl or C2-^alkenyl; 
20 wherein R"^ may be optionally substituted on carbon by one or more R^; wherein 
R^ is selected from halo, amino, Ci-ealkoxy, Ci-ealkanoylamino, 
Ci-6alkylsulphonylamino, phenyl or heterocyclic group. 

In another aspect of the invention, more preferably R^ is hydrogen, methyl, ethyl, 
isopropyl or 3-butenyl; wherein R"* may be optionally substituted on carbon by one or more 
25 R*^; wherein 

R*^ is selected from fluoro, anoino, methoxy, acetamido, mesylamino, phenyl or 
phthalimido. 

In another aspect of the invention, particularly R"^ is hydrogen, methyl, ethyl, 
isopropyl, 3-butenyl, benzyl, 2-phthalimidoethyl, 2-aniinoethyl, 2-methoxyethyl, 2- 
30 acetamidoethyl, 2-mesylaminoethyl or 2,2,2-trifluoroethyL 

In another aspect of the invention, more particularly R"^ is methyl, ethyl or isopropyl. 
Preferably R^ and R^ are independently selected from hydrogen or Ci-6alkyl. 
More preferably R^ and R^ are independently selected from hydrogen or methyl. 



wo 02/20512 PCT/GBOl/03864 

-14- 

Particularly is selected from hydrogen or methyl and is hydrogen. 

In another aspect of the invention, preferably R^ and R^ are independently selected 
from hydrogen or Ci-ealkyl; wherein R^ and R^ independently of each other may be optionally 
substituted on carbon by one or more R**; wherein 
5 R® is selected from halo or methoxy. 

In another aspect of the invention, more preferably R^ and R^ are independently 
selected from hydrogen, methyl, ethyl or isopropyl; wherem R^ and R^ independently of each 
other may be optionally substituted on carbon by one or more R®; wherein 

R® is selected from fluoro or methoxy, 
10 In another aspect of the invention, more preferably R^ and R^ are independently 

selected from hydrogen, methyl, ethyl, isopropyl, trifluoromethyl or methoxymettiyL 

In another aspect of the invention, more preferably R^ is methyl or isopropyl and R^ is 
hydrogen. 

Therefore in another aspect of flie invention, there is provided a compound of formula 
15 (I) (as depicted above) wherein: 
R^ is chloro; 
pisOorl; 

R^ is sulphamoyl or a group R^-R^-; 

R^ is selected from Ci^alkyl, Cs-scycloalkylCi-dalkyl, phenylCi-gallcyl or 
20 (heterocyclic group)Ci-6alkyl; wherein R^ may be optionally substituted on carbon by one or 
more R^; 

R^ is -N(R"')S02S wherein R"' is hydrogen; 
R^ is selected from halo, hydroxy, carbamoyl or Ci-ealkoxy; 
is selected from hydroxy, 
25 qisOorl; 

p + qisOor 1; 
nis 0; 

R^ is hydrogen or Ci-6alkyl; wherein R^ may be optionally substituted on carbon by 
one or more R**; 

30 R*^ is selected from amino, Ci-ealkoxy, phenyl or heterocyclic group; and 

R^ and R^ are independently selected from hydrogen or Ci-ealkyl; 
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof. 
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Therefore in a further aspect of the invention, there is provided a compound of formula 
(I) (as depicted above) wherein: 
is chloro; 

p is 0 or 1; and when p is 1, rMs meta to the -NH- of the aniline of formula (I); 
5 is sulphamoyl, //-(tetrahydroftiran-2-ylmethyl)sulphamoyl, iV^[3-(2-oxopyrrolidin- 

l-yl)propyl]sulphamoyl, 7V-(3-methoxypropyl)sulphamoyl, iV-(4-fluorobenzyl)sulphamoyl, A^- 
(cyclopropylraethyl)sulphamoyl,^-propylsulphamoyl, A^-(23-dihydroxypropyl)suiph^ 
A^-[2-(2-hydroxyethoxy)ethyl]sulphamoyl, JV-(furan-'2-ylmethyl)sulphamoyl, A^-(2- 
hydroxyethyl)sulphamoyl or 7/-(carbamoylmethyl)sulphamoyl; 
10 q is 0 or 1; and when q is 1, R^ is para to the -NH- of the aniline of formula (I); 

p + q is 1 ; 
nis 0; 

R"* is methyl or ethyl; and 

R^ is selected from hydrogen or methyl and R^ is hydrogen; 
15 or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof. 

Therefore in an a further additional aspect of the invention, there is provided a 
compoimd of formula (I) (as depicted above) wherein: 
R^ is halo, amino, Ci-6alkyl or Ci-ealkoxy; 
p is 0-2; wherein the values of R^ may be the same or different; 
20 R^ is sulphamoyl or a group R^-R^-; wherein 

R^ is selected from Ci-6alkyl, C2-6alkenyl, C2.6alkynyl, C3-8cycloalkyl, phenyl or a 
heterocyclic group; wherein R^ may be optionally substituted on carbon by one or more R^; 

R^ is -N(R'")C(0)-, -C(0)N(R"^)-, -S(0)r, -0C(0)N(R"*)S02-, -S02N(R^)- or 
-N(R"^S02-; wherein R"" is hydrogen or Ci-ealkyl and r is 2; 
25 R^ is selected from halo, hydroxy, amino, cyano, carbamoyl, Cuealkyl, Ci-ealkoxy, 

Ci-ealkoxyCi^alkoxy, Ci^a]koxyCi.6alkoxyCi-6alkoxy,iy;JV-(Ci-6alkyl)2anuno, Ci-6alkylS(0)a 
wherein a is 2, Cs-scycloalkyl, phenyl, heterocyclic group, phenylCi-ealkyl-R"- or (heterocyclic 
group)-R**-; wherein R^ maybe optionally substituted on carbon by one or more R^; 
R°is -0-; 

30 is selected from halo, hydroxy, methyl or methoxy; 

q is 0 or 1; 
R^ is halo; 
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nisO or 1; 

R"* is hydrogen, C\^d3kyl or C2.6alkenyl; wherein R"^ maybe optionally substituted on 
carbon by one or more R^; wherein 

R^ is selected from halo, amino, Ci-galkoxy, Ci-ealkanoylamino, 
5 Ci-ealkylsulphonylamino, phenyl or heterocyclic group; and 

R^andR^ are independently selected from hydrogen or Ci-ealkyl; wherein and R^ 
independently of each other may be optionally substituted on carbon by one or more R®; 
wherein 

R® is selected from halo or methoxy. 

10 or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof. 

Therefore in another further additional aspect of the invention, there is provided a 
compound of formula (I) (as depicted above) wherein: 
R^ is chloro, amino, methyl or methoxy; 
p is 0-2; wherein the values of R' may be the same or different; 

15 R^ is sulphamoyl, Ar-(tetrahydrofur-2-yhnethyl)sulphamoyl, N- 

(cyclopropyhnethyl)sulphamoyl, Ar-(fur-2-ylmethyl)sulphamoyl, A^-(2,2-dimethyH,3- 
dioxolan-4-ylraethyl)sulphamoyl, iV-(cyanomethyl)sulphamoyl, AT- 
(carbamoybnethyl)sulphamoyl, A^-methylsulphamoyl, J\r-(4-fluorobenzyl)sulphamoyl, N- 
(pyridin-2-ylmethyl)sulphamoyl, iV-(pyridin-3-ylmethyl)sulphamoyl, A^-(4-methylthia2:ol-2- 

20 yl)sulphamoyl, iV-(3-methylisoxazol-5-ylraethyl)sulphamoyl, iV-(tetrahydropyran-2- 
ylmethyl)sulphamoyl, A^(2-methylpyrazin-5-yl)sulphamoyl, iV-[2-(2- 
hydroxyethoxy)ethyl]sulphamoyl, 7/-(2-hydroxyethyl)sulphamoyl, A^-(2,2,2- 
trifluoroethyl)sulphamoyl, iV^(2-methoxyethyl)sulphamoyl, iV-(2-mesylethyl)sulphamoyl, iV- 
(2-benzyloxyethyl)sulphamoyl, iV-(2,2-dimethoxyethyl)sulphamoyl, N-ll-iNM- 

25 dimethylamino)ethyl]sulphamoyl, Ar-(2-piperidin-l-ylethyl)sulphamoyl, //-[2- 
(methoxymethoxy)ethyl]sulphamoyl, iV-ethylsulphamoyl, iSr-[2-(2- 
methoxyethoxy)ethyl3sulphamoyl, iV-{2-[2-(2-methoxyethoxy)ethoxy]ethyl} sulphamoyl, N- 
(2- {2-[2-(2-methoxyethoxy)ethoxy]ethoxy} ethyl)sulphamoyl, iV^(2-pyridin-2- 
ylethyl)sulphamoyl, iV-(2-pyridin-4-ylethyI)sulphamoyl, Ar-(2-isoxazol-3- 

30 yloxyethyl)sulphamoyl, 7V-(2-isothiazol-3-yloxyethyl)sulphamoyl, 7/-(2-l,2-5-thiadiazol-3- 
yloxyethyl)sulphamoyl, 7V-methyl-A^-(2-methoxyethyl)sulphamoyl, JV-[3-(2 
lyl)propyl]sulphamoyl, Ar-(3-methoxypropyl)sulphamoyl, //-propylsulphamoyl, iV-(2,3- 
dihydroxypropyl)sulphamoyl, i\r-(3-morpholinopropyl)sulphamoyl, iV-[3-(iV;i\r- 
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dimethylainino)propyl]sulphamoyl, iV-(3,3,3-trifluoropropyl)sulphamoyl, iVr(2,2-dimethyl-3- 
hydroxypropyl)sulphainoyl, iV^(3-hydroxypropyl)sulphainoyl, iV-(3-ethoxypropyl)sulphainoyl, 
iV-(2-hy(iroxypropyl)sulphamoyl, JV-(3-isopropoxypropyl)sulphamoyl, A^(3-isopropoxy-2- 
hydroxypropyl)sulphamoyl, iV^(3-isoxa2ol-3-yloxypropyl)sulphamoyl, A^^ 
5 yloxypropyl)sulphamoyl, i\^(3-l,2-5-thiadiazol-3-yloxypropyl)sulphamoyl, Ar-(1,1- 
dimethylpropyl)sulphamoyl, A^-methyl-A^(3-moipholinopropyl)sulphamoyl, N- 
butylsulphamoyl, i\r-.r-butylsulphamoyl, iV-(2-hydroxybutyl)sulphamoyl, iV-methyl-A^-N 
butylsulphamoyl, iV-pentylsulphamoyl, 7V^(5-hydroxypentyl)sulphamoyl, iV-(4,5- 
dimethyloxazol-2-yl)sulphamoyl5 A^(cyclopropyl)sulphainoyl, iV-(cyclobutyl)sulphamoyl, N- 
10 (3-trifluororaethylphenyl)sulphamoyl, iV-allylsulphamoyl, iV-(2-propynyl)sulphainoyl, N- 
methylcarbamoyl, acetamido, mesylamino or mesyl; 
qisOorl; 

is bromo or chloro; 
n is 0 or 1; 

15 R"^ is hydrogen, methyl, ethyl, isopropyl, 3-butenyl, benzyl, 2-phthalimidoethyl, 2- 

aminoethyl, 2-methoxyethyl, 2-acetamidoethyl, 2-mesylaininoethyl or 2,2,2-trifluoroethyl; 

R^ and R^ are independently selected from hydrogen, methyl, ethyl, isopropyl, 
trifluoromethyl or methoxymethyl; 

or apharmaceutically acceptable salt or an in vivo hydrolysable ester thereof. 
20 hi another aspect of the invention, preferred compounds of the invention are any one 

of the Examples or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof. 

In a further aspect of the invention, preferred compounds of the invention are 
Examples 25, 37, 42, 43, 53, 67, 121, 122, 123 and 136. 

Preferred aspects of the invention are those which relate to the compound of formula 
25 (I) or a pharmaceutically acceptable salt thereof. 

Another aspect of the present invention provides a process for preparing a compound 
of formula (I) or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof 
which process (wherein R\ R^, R"', R"*, R^, R^, n, p and q are, unless otherwise specified, as 
defined in formula (I)) comprises of: 
30 Process a) reaction of a pyrimidine of formula (U): 
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(H) 

wherein L is a displaceable group; with an aniline of formula (III): 

an) 



or 



Process b) reacting a compound of formula (IV): 



HN. 



H 



1 0 wifli a compound of formula (V): 



r 

N 




(V) 

wherein T is O or S; R" may be the same or different and is selected from Ci-ealkyl; 
Process c) for compounds of formula (I) where R^ is sulphamoyl or a group R'-R**- and is • 
1 5 NHSO2-; reacting a pyrimidine of formula (VI): 
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(VI) 

wherein X is a displaceable group; with an amine of formula (VH): 

R*-NH2 

(vn) 

Process d) for compounds of formula (I); reacting a pyrimidine of formula (VHI) 




(vni) 

with a compound of formula (IX): 




where Y is a displaceable group; 
and thereafter if necessary: 

i) converting a compound of the formula (I) into another compound of the formula (I); 

ii) removing any protecting groups; 

iii) forming a pharmaceutically acceptable salt or in vivo hydrolysable ester, 

L is a displaceable group, suitable values for L are for example, a halogeno or 
sulphonyloxy group, for example a chloro, bromo, methanesulphonyloxy or 
toluene-4-sulphonyloxy group. 

X is a displaceable group, suitable values for X are for example, a fluoro or chloro 
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group. Preferably X is fluoro. 

Y is a displaceable group, suitable values for Y are for example, a halogeno or 
sulphonyloxy group, for example abromo, iodo or trifluoromethanesulphonyloxy group. 
Preferably Y is iodo, 
5 Specific reaction conditions for the above reactions are as follows. 

Process a) Pyrimidines of formula (II) and anilines of formula (HI) may be reacted 
together: 

i) in the presence of a suitable solvent for example a ketone such as acetone or an alcohol such 
as ethanol or butanol or an aromatic hydrocarbon such as toluene or iV-methyl pyrrolidine, 

10 optionally in the presence of a suitable acid for example an inorganic acid such as 

hydrochloric acid or sulphuric acid, or an organic acid such as acetic acid or formic acid (or a 
suitable Lewis acid) and at a temperature in the range of QPC to reflux, preferably reflux; or 

ii) under standard Buchwald conditions (for example see /. Am, Chem. Soc, 118, 7215; J. Am, 
Chem. Soc, 119, 8451; J. Org. Chem., 62, 1568 and 6066) for example in the presence of 

15 palladium acetate, in a suitable solvent for example an aromatic solvent such as toluene, 
benzene or xylene, with a suitable base for example an inorganic base such as caesium 
carbonate or an organic base such as potassium-^butoxide, in the presence of a suitable Ugand 
such as 2,2'-bis(diphenylphosphino)-l,r-binaphthyl and at a temperature in the range of 25 to 
80X. 

20 Pyrimidines of the formula (II) where L is chloro may be prepared according to 

Scheme 1: 
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R5 (Ila) 

Scheme 1 



Anilines of formula (III) are conunercially available compoxinds, or they are Icnown in 
the literature, or they are prepared by standard processes known in the art. 

5 Process b) Compounds of formula (IV) and compoimds of formula (V) are reacted 

together in a suitable solvent such as iV^methylpyrroUdinone or butanol at a temperature in the 
range of 100-200''C, preferably in the range of 150-170°C. The reaction is preferably 
conducted in the presence of a suitable base such as, for example, sodium hydride, sodium 
methoxide or potassium carbonate. 

10 Compounds of formula (V) may be prepared according to Scheme 2: 
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=N (Va) 



MeMgBr, THF 



-20°C 




(Vb) 



MnOa, 
dioxan, 
A 



(V) 



DMFDMA, A 




(Vc) 



>=N 



Scheme 2 



Compounds of formula (TV) and (Va) are commercially available compounds, or they 
are known in the literature, or they are prepared by standard processes known in the art. 
5 Process c) Compounds of formula (VI) and amines of formula (VII) may be reacted 
together in the presence of an inert solvent such as iV-methylpyrrolidinone or pyridine, in the 
presence of a base for example an inorganic base such as caesiimi carbonate or in the presence 
of an organic base such as excess (VII) and at a temperature in the range of 25 to 80°C. 
Compounds of formula (VI) (wherein X is chloro) may be prepared according to 
10 Scheme 3: 



Scheme 3 

Compounds of formula (Via) may be prepared according to Process a. Process b or 
Process d wherein q is 0. 
15 Process d) Compounds of fonnxila (VllI) and amines of formula (IX) may be reacted 
together under standard Buchwald conditions as described in Process a. 




(VI) 
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The synthesis of compounds of formula (VIII) is described in Scheme L 
Compounds of fonnula (IX) are commercially available compounds, or they are 
known in the literature, or they are prepared by standard processes known in the art. 

Amines of fonnula (VI) are commercially available compounds, or they are known in 
5 the literature, or they are prepared by standard processes known in the art. 

It will be appreciated that certain of the various ring substituents in the compounds of 
the present invention may be introduced by standard aromatic substitution reactions or 
generated by conventional functional group modifications either prior to or immediately 
following the processes mentioned above, and as such are included in the process aspect of the 
10 invention. Such reactions and modifications include, for example, introduction of a 

substituent by means of an aromatic substitution reaction, reduction of substituents, alkylation 
of substituents and oxidation of substituents. The reagents and reaction conditions for such 
procedures are well known in the chemical art. Particular examples of aromatic substitution 
reactions include the introduction of a nitro group using concentrated nitric acid, the 
IS introduction of an acyl group using, for example, an acyl halide and Lewis acid (such as 
aluminium trichloride) under Friedel Crafts conditions; the introduction of an alkyl group 
using an alkyl hahde and Lewis acid (such as aluminium trichloride) under Friedel Crafts 
conditions; and the introduction of a halogeno group. Particular examples of modifications 
include the reduction of a nitro group to an amino group by for example, catalytic 
20 hydrogenation with a nickel catalyst or treatment with iron in the presence of hydrochloric 
acid with heating; oxidation of alkylthio to alkylsulphinyl or alkylsulphonyl. 

It will also be appreciated that in some of the reactions mentioned herein it may be 
necessary/desirable to protect any sensitive groups in the compounds. The instances where 
protection is necessary or desirable and suitable methods for protection are known to those 
25 skilled in the art. Conventional protecting groups may be used in accordance with standard 
practice (for illustration see T.W. Green, Protective Groups in Organic Synthesis, John Wiley 
and Sons, 1991). Thus, if reactants include groups such as amino, carboxy or hydroxy it may 
be desirable to protect the group in some of the reactions mentioned herein. 

A suitable protecting group for an amino or alkylamino group is, for example, an acyl 
30 group, for example an aUcanoyl group such as acetyl, an alkoxycarbonyl group, for example a 
methoxycarbonyl, ethoxycarbonyl or ^butoxycarbonyl group, an aryhnethoxycarbonyl group, 
for example benzyloxycarbonyl, or an aroyl group, for example benzoyl. The deprotection 
conditions for the above protecting groups necessarily vary with the choice of protecting 
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group. Thus, for example, an acyl group such as an alkanoyl or alkoxycaibonyl group or an 
aroyl group may be removed for example, by hydrolysis with a suitable base such as an alkali 
metal hydroxide, for example lithium or sodium hydroxide. Alternatively an acyl group such 
as a /-butoxycarbonyl group may be removed, for example, by treatment with a suitable acid 

5 as hydrochloric, sulphuric or phosphoric acid or trifluoroacetic acid and an 

arylmethoxycarbonyl group such as a benzyloxycarbonyl group maybe removed, for example, 
by hydrogenation over a catalyst such as palladium-on-caibon, or by treatment with a Lewis 
acid for example boron tris(trifluoroacetate). A suitable altemative protecting group for a 
primary amino group is, for example, a phthaloyl group which may be removed by treatment 

10 with an alkylamine, for example dimethylaminopropylamine, or with hydrazine. 

A suitable protecting group for a hydroxy group is, for example, an acyl group, for 
example an alkanoyl group such as acetyl, an aroyl group, for example benzoyl, or an 
aryhnethyl group, for example benzyl. The deprotection conditions for the above protecting 
groups will necessarily vary with the choice of protecting group. Thus, for example, an acyl 

1 5 group such as an alkanoyl or an aroyl group may be removed, for example, by hydrolysis with 
a suitable base such as an alkali metal hydroxide, for example lithium or sodium hydroxide. 
Alternatively an aryhnethyl group such as a benzyl group may be removed, for example, by 
hydrogenation over a catalyst such as palladium-on-carbon. 

A suitable protecting group for a carboxy group is, for example, an esterifying group, 

20 for example a methyl or an ethyl group which may be removed, for example, by hydrolysis 
with a base such as sodium hydroxide, or for example a ^-butyl group which may be removed, 
for example, by treatment with an acid, for example an organic acid such as trifluoroacetic 
acid, or for example a benzyl group which may be removed, for example, by hydrogenation 
over a catalyst such as palladium-on-caibon. 

25 The protecting groups may be removed at any convenient stage in the synthesis using 

conventional techniques well known m the chemical art. 

As stated hereinbefore the compounds defined in the present invention possesses 
anti-cell-proiiferation activity such as anti-cancer activity which is believed to arise firom the 
CDK inhibitory activity of the compound. These properties may be assessed, for example, 

30 using the procedure set out below:- 
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Assay 

The following abbreviations have been used 
HEPES is A^-[2-Hydroxyethyl]piperazine-iV-[2-ethanesulfonic acid] 
DTT is Dithiothreitol 
5 PMSF is Phenybnethylsulphonyl fluoride 

The compounds were tested in an in vitro kinase assay in 96 well format using 
Scintillation Proximity Assay (SPA - obtained from Amersham) for measuring incorporation 
of [Y-33-P]-Adenosine Triphosphate into a test substrate (GST-Retinoblastoma protein; GST- 
Rb). In each well was placed the compound to be tested (diluted in DMSO and water to 
10 correct concentrations) and in control wells either roscovitine as an inhibitor control or DMSO 
as a positive control. 

Approximately 0.2^1 of CDK2/Cyclm E partially-purified enzyme (amount dependent 
on enzyme activity) diluted in 25^il incubation buffer was added to each well then 20\x\ of 
GST-Rb/ATP/ATP33 mixture (containing 0,5^g GST-Rb and 0.2pM ATP and 0.14^Ci [y-33- 
1 5 P]-Adenosine Triphosphate in incubation buffer), and the resulting mixture shaken gently, 
then incubated at room temperature for 60 minutes. 

To each well was then added ISOjiL stop solution containing (0.8mg/well of Protein 
A-PVT SPA bead (Amersham)), 20pM/well of Anti-Glutathione Transferase, Rabbit IgG 
(obtained from Molecular Probes), 61mM EDTA and 50mM HEPES pH 7.5 containing 
20 0.05% sodium azide. 

The plates were sealed with Topseal-S plate sealers, left for two hours then spun at 
2500rpm, 1 124xg., for 5 minutes. The plates were read on a Topcount for 30 seconds per well. 

The incubation buffer used to dilute the enzyme and substrate mixes contained 5QmM 
HEPES pH7.5, lOmMMnCb, ImMDTT, lOOpM Sodium vanadate, lOOnMNaF, lOmM 
25 Sodium Glycerophosphate, BSA (Img/ml final). 
Test substrate 

In this assay only part of the retinoblastoma protein (Science 1987 
Marl3;235(4794):1394-1399; Lee W.H., Bookstein R, Hong F., Young LJ., Shew J.Y., Lee 
E.Y.) was used, fused to a GST tag. PGR of retinoblastoma gene encoding amino acids 379- 
30 928 (obtained from retinoblastoma plasmid ATCC pLRbRNL) was performed, and the 
sequence cloned into pGEx 2T fusion vector (Smith D.B. and Johnson, K.S. Gene 67, 3 1 
(1988); which contained a tac promoter for inducible expression, internal lac gene for use in 
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any E.Coli host, and a coding region for thrombin cleavage - obtained from Pharmacia 
Biotech) which was used to amplify amino acids 792-928. This sequence was again cloned 
into pGBx 2T. 

The retinoblastoma 792-928 sequence so obtained was expressed in E.Coli (BL21 
5 (DE3) pLysS cells) using standard inducible expression techniques, and purified as follows. 

E.coli paste was resuspended in lOml/g of NETN buffer (50mM Tris pH 7.5, 120mM 
NaCl, ImM EDTA, 0.5%v/v NP-40, ImM PMSF, lug/ml leupeptin, lug/ml aprotinin and 
lug/ml pepstatin) and sonicated for 2 x 45 seconds per lOOml homogenate. After 
centrifugation, the supernatant was loaded onto a 10ml glutathione Sepharose column 
1 0 (Pharmacia Biotech, Herts, UK), and washed with NBTN buffer. After washing with kinase 
buffer (SOmM HEPES pH 7.5, lOmM MgC12, ImM DTT, ImM PMSF, lug/ml leupeptin, 
lug/ml aprotinin and lug/ml pepstatin) the protein was eluted with 5QmM reduced glutathione 
in kinase buffer. Fractions containing GST-Kb(792-927) were pooled and dialysed overnight 
against kinase buffer. The final product was analysed by Sodium Dodeca Sulfate (SDS) 
15 PAGE (Polyacrylamide gel) using 8-16% Tiis-Glycine gels (Novex, San Diego, USA). 
CDK2 and Cvclin E 

The open reading frames of CDK2 and Cyclin E were isolated by reverse 
transcriptase-PCR using HeLa cell and activated T cell mRNA as a template and cloned into 
the insect expression vector pVL1393 (obtained from Invitrogen 1995 catalogue number: 
20 V1392-20). CDK2 and cyclin E were then dually expressed [using a standard virus 

Baculogold co-infection technique] in the insect SF21 cell system (Spodoptera Frugiperda 
cells derived from ovarian tissue of the Fall Army Worm - commercially available). 
Example production of Cvclin E/CDK2 

The following Example provides details of the production of Cyclin E/CDK2 in SF21 
25 cells (in TClOO + 10% FBS(TCS) + 0.2% Pluronic) having dual infection MOI 3 for each 
virus of Cyclin E & CDK2. 

SF21 cells grown in a roller bottle culture to 2.33 x 10^ cells/ml were used to inoculate 
10 X 500 ml roller botties at 0.2 x 10E6 cells/ml. The roller bottles were incubated on a roller 
rigat28^C. 

30 After 3 days (72 hrs.) the cells were counted, and the average from 2 bottles found to 

be 1.86 x 10E6 cells/ml. (99% viable). The cultures were then infected with the dual viruses at 
an MOI 3 for each virus. 
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The viruses were mixed together before addition to the cultures, and the cultures 
returned to the roller rig 2S^C. 

After 2 days (48 hrs.) post infection the 5 Litres of culture was harvested. The total cell 
count at harvest was 1.58 x 10E6 cells/ml.(99% viable). The cells were spun out at 2500rpm, 
5 30 mins., 4**C in Heraeus Omnifuge 2.0 RS in 250 ml. lots. The supernatant was discarded. 
Partial co-purificatioD of Cdk2 and Cyclin £ 

Sf21 cells were resuspended in lysis buffer (50mM Tris pH 8.2, lOmM MgCls, ImM 
DTT, lOmM glycerophosphate, O.lmM sodium orthovanadate, O.lmM NaF, ImM PMSF, 
lug/ml leupeptin and lug/ml aprotinin) and homogenised for 2 minutes in a 10ml Dounce 

10 homgeniser. After centrifiigation, the supernatant was loaded onto a Poros HQ/M 1.4/100 
anion exchange colunm (PE Biosystems, Hertford, UK). Cdk2 and Cyclin E were coeluted at 
the beginning of a 0-lM NaCl gradient (run in lysis buffer minus protease inhibitors) over 20 
column volumes. Co-elution was checked by western blot using both anti-Cdk2 and anti- 
CycUn E antibodies (Santa Cruz Biotechnology, California, US). 

15 By analogy, assays designed to assess inhibition of CDK4 and CDK6 may be 

constructed. CDK2 (EMBL Accession No. X62071) may be used together with Cyclin A or 
Cyclin E (see EMBL Accession No, M73812), and fiirther details for such assays are 
contained in PCT Intemational Publication No. W099/21845, the relevant Biochemical & 
Biological Evaluation sections of which are hereby incorporated by reference. 

20 Although the pharmacological properties of the compoimds of the formula (I) vary 

with structural change, in general activity possessed by compounds of the formula (I) may be 
demonstrated at IC50 concentrations or doses in the range 250|jM to InM. 

When tested in the above in- vitro assay the CDK2 inhibitory activity of Example 14 
was measured as IC50 = 0.146|iM. 

25 The in vivo activity of the compounds of the present invention may be assessed by 

standard techniques, for example by measuring inhibition of cell growth and assessing 
cytotoxicity. 

Inhibition of cell growth may be measured by staining cells with Sulforhodamine B 
(SRB), a fluorescent dye that stains proteins and therefore gives an estunation of amount of 
30 protein (i.e. cells) in a well (see Boyd, M.R.(1989) Status of the NCI preclinical antitumour 
drug discovery screen. Prin. Prac Oncol 10:1-12). Thus, the following details are provided of 
measuring inhibition of cell growth:- 



wo 02/20512 PCT/GBOl/03864 

-28- 

Cells were plated in appropriate medium in a volume of 100|xl in 96 well plates; media 
was Dulbecco's Modified Eagle media for MCF-7, SK-UT-IB and SK-UT-1. The cells were 
allowed to attach overnight, then inhibitor compounds were added at various concentrations in 
a maximum concentration of 1% DMSO (v/v). A control plate was assayed to give a value for 

5 cells before dosing. Cells were incubated at 37^C, (5% CO2) for three days. 

At the end of three days TCA was added to the plates to a final concentration of 16% 
(v/v). Plates were then incubated at 4*'C for 1 hour, the supernatant removed and the plates 
washed in tap water. After drying, 100|li1 SRB dye (0.4% SRB in 1% acetic acid) was added 
for 30 minutes at 37°C. Excess SRB was removed and the plates washed in 1% acetic acid. 

10 The SRB bound to protein was solubilised in lOmM Tris pH7.5 and shaken for 30 minutes at 
room temperature. The ODs were read at 540nm, and the concentration of inhibitor causing 
50% inhibition of growth was deteraiined firom a semi-log plot of inhibitor concentration 
versus absorbance. The concentration of compound that reduced the optical density to below 
that obtained when the cells were plated at the start of the experiment gave the value for 

15 toxicity. 

Typical IC50 values for compoimds of the invention when tested in the SRB assay are 
in the range ImM to InM. 

According to a fijrther aspect of the invention there is provided a pharmaceutical 
composition which comprises a pyrimidine derivative of the formula (I), or a 
20 pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, as defined hereinbefore 
in association with a pharmaceutically-acceptable diluent or carrier. 

The composition maybe in a form suitable for oral administration, for example as a 
tablet or capsule, for parenteral injection (including intravenous, subcutaneous, iatramuscular, 
intravascular or infiision) as a sterile solution, suspension or emulsion, for topical 
25 administration as an ointment or cream or for rectal administration as a suppository. 

In general the above compositions may be prepared in a conventional manner using 
conventional excipients. 

The compoimd of formula (I) will normally be adnainistered to a warm-blooded 
animal at a unit dose within the range 5-5000 mg per square meter body area of the animal, 
30 i.e. approximately 0. 1-100 mg/kg, and this normally provides a therapeutically-effective dose. 
A unit dose form such as a tablet or capsule will usually contain, for example 1-250 mg of 
active mgredient. Preferably a daily dose in tfie range of 1-50 mg/kg is employed. However 
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the daily dose will necessarily be varied depending upon the host treated, the particular route 
of administration, and the severity of the ilbess being treated. Accordingly the opthnum 
dosage may be determined by the practitioner who is treating any particular patient. 

According to a further aspect of the present invention there is provided a compound of 

5 the formula (I), or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, as 
defmed hereinbefore for use in a method of treatment of the human or animal body by therapy. 

We have found that the compounds defined in the present invention, or a 
phannaceutically acceptable salt or in vivo hydrolysable ester thereof, are effective cell cycle 
inhibitors (anti-cell proliferation agents), which property is believed to arise from then* CDK 

10 inhibitory properties. Accordingly the compounds of the present invention are expected to be 
useful in the treatment of diseases or medical conditions mediated alone or in part by CDK 
enzymes, i.e. the compounds may be used to produce a CDK inhibitory efifect in a 
warm-blooded animal in need of such treatment* Thus the compounds of the present invention 
provide a method for treating the proliferation of malignant cells characterised by iiihibition of 

15 CDK enzymes, i.e. the compounds may be used to produce an anti-proliferative effect- 
mediated alone or in part by the inhibition of CDKs. Such a compound of the mvention is 
expected to possess a wide range of anti-cancer properties as CDKs have been implicated in 
many common human cancers such as leukaemia and breast, lung, colon, rectal, stomach, 
prostate, bladder, pancreas and ovarian cancer. Thus it is expected that a compoimd of the 

20 invention will possess anti-cancer activity against these cancers. It is in addition expected that 
a compound of the present invention will possess activity against a range of leukaemias, 
lymphoid malignancies and solid tumours such as carcinomas and sarcomas in tissues such as 
the liver, kidney, prostate and pancreas. In particular such compounds of the invention are 
expected to slow advantageously the growth of primary and recurrent solid tumom^ of, for 

25 example, the colon, breast, prostate, lungs and skin. More particularly such compounds of the 
invention, or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, are 
expected to inhibit the growth of those primary and recurrent solid tumours which are 
associated with CDKs, especially those tumours which are significantly dependent on CDKs 
for their growth and spread, including for example, certain tumours of the colon, breast, 

30 prostate, lung, vulva and skin. 

It is further expected that a compound of the present invention will possess activity 
against other cell-proliferation diseases in a wide range of other disease states including 
leukaemias, fibroproliferative and differentiative disorders, psoriasis, rheumatoid arthritis. 
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Ks^osi's sarcoma, haemangiotna, acute and chronic nephropafhies, atheroma, atherosclerosis, 
arterial restenosis, autoimmune diseases, acute and chronic inflammation, bone diseases and 
ocular diseases with retinal vessel proliferation. 

Thus according to this aspect of the invention there is provided a compound of the 

5 fomiula (I), or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, as 
defined hereinbefore for use as a medicament; and the use of a compound of the formula (I), 
or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, as dejSned 
hereinbefore in the manufacture of a medicament for use in the production of a cell cycle 
inhibitory (anti-cell-proliferation) effect in a warm-blooded animal such as man. Particularly, 

10 an inhibitory effect is produced by preventing entry into or progression through the S phase by 
inhibition of CDK2, CDK4 and/or CDK6, especially CDK2. 

According to a further feature of the invention, there is provided a compound of the 
formula (I), or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, as 
defined herein before in the manufacture of a medicament for use in the treatment of cancers 

15 (solid tumours and leukaemias), fibroproliferative and dififerentiative disorders, psoriasis, 
rheumatoid arthritis, Kaposi's sarcoma, haemangioma, acute and chronic nephropathies, 
atheroma, atherosclerosis, arterial restenosis, autoinamune diseases, acute and chronic 
inflammation, bone diseases and ocular diseases with retinal vessel proliferation, particularly 
in the treatment of cancers. 

20 According to a further feature of this aspect of the invention there is provided a 

method for producing a cell cycle inhibitory (anti-cell-proliferation) effect in a warm-blooded 
animal, such as man, in need of such treatment which comprises administering to said animal 
an effective amount of a compound as defined immediately above. Particularly, an inhibitory 
effect is produced by preventing entry into or progression through the S phase by inhibition of 

25 CDK2, CDK4 and/or CDK6, especially CDK2. 

According to a further feature of this aspect of the mvention there is provided a 
method for producing a cell cycle mhibitory (anti-cell-proliferation) effect in a waim-blooded 
animal, such as man, in need of such treatment which comprises administering to said animal 
an effective amount of a compound of formula (I) or a pharmaceutically acceptable salt or in 

30 vivo hydrolysable ester thereof as defined herein before. Particularly, an inhibitory effect is 
produced by preventing entry into or progression through the S phase by inhibition of CDK2, 
CDK4 and/or CDK6, especially CDK2. 
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According to an additional feature of this aspect of the invention there is provided a 
method of treating cancers (solid tumours and leukaemias), fibroproliferative and 
differentiative disorders, psoriasis, rheumatoid arthritis, Kaposi's sarcoma, haemangioma, 
acute and chronic nephropathies, atheroma, atherosclerosis, arterial restenosis, autoimmune 

5 diseases, acute and chronic inflammation, bone diseases and ocular diseases with retinal 

vessel proliferation, in a warm-blooded animal, such as man, in need of such treatment which 
comprises administering to said animal an effective amount of a compoimd of formula (I) or a 
pharmaceutically acceptable salt or in vivo hydrolysable ester thereof as defined herein before. 
Particularly there is provided a method of treating cancer in a warm-blooded animal, 

10 such as man, in need of such treatment which comprises administering to said animal an 
effective amount of a compound of formula (I) or a pharmaceutically accqjtable salt or in 
vivo hydrolysable ester thereof as dejBned herein before. 

In a further aspect of the invention there is provided a pharmaceutical composition 
which comprises a compound of the formula 00, or a pharmaceutically acceptable salt or in 

15 vivo hydrolysable ester thereof, as defined herein before in association with a 

pharmaceutically-acceptable diluent or carrier for use in the production of a cell cycle 
inhibitory (anti-cell-proliferation) effect in a warm-blooded animal such as man. 

In a further aspect of the invention there is provided a pharmaceutical composition 
which comprises a compound of the formula (I), or a pharmaceutically acceptable salt or in 

20 vivo hydrolysable ester thereof, as defmed herein before in association with a 

pharmaceutically-acceptable diluent or carrier for use in the treatment of cancers (solid 
tumours and leukaemias), fibroproliferative and differentiative disorders, psoriasis, 
rheumatoid arthritis, Kaposi's sarcoma, haemangioma, acute and chronic nephropathies, 
atheroma, atherosclerosis, arterial restenosis, autoimmune diseases, acute and chronic 

25 inflammation, bone diseases and ocular diseases with retinal vessel proliferation, in a 
warm-blooded animal such as man. 

la a further aspect of the invention there is provided a pharmaceutical composition 
which comprises a compound of the formula (I), or a pharmaceutically acceptable salt or in 
vivo hydrolysable ester thereof, as defined herein before in association with a 

30 pharmaceutically-acceptable diluent or carrier for use in the treatment of cancer in a 
warm-blooded animal such as man. 

Preventing cells firom entering DNA synthesis by inhibition of essential S-phase 
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initiating activities such as CDK2 initiation may also be useful in protecting normal cells of 
the body from toxicity of cycle-specific pharmaceutical agents. Inhibition of CDK2 or 4 will 
prevent progression into the cell cycle in normal cells which could limit the toxicity of cycle- 
specific pharmaceutical agents which act in S-phase, G2 or mitosis. Such protection may 

5 result in the prevention of hair loss normally associated with these agents. 

Therefore in a further aspect of the invention there is provided a compound of formula 
(I) as defmed above or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof 
for use as a cell protective agent. 

Therefore in a further aspect of the invention there is provided a compound of formula 

10 (I) as defined above or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof 
for use in preventing hair loss arising from the treatment of malignant conditions with 
pharmaceutical agents. 

Examples of pharmaceutical agents for treating malignant conditions that are known to 
cause hair loss include alkylating agents such as ifosfamide and cyclophosphamide; 

15 antimetabolites such as methotrexate, 5-fluorouracil, gemcitabine and cytarabine; vinca 

alkaloids and analogues such as vincristine, vinbalstine, vindesine, vinorelbine; taxanes such 

as paclitaxel and docetaxel; topoisomerase I inhibitors such as irintotecan and topotecan; 

cytotoxic antibiotics such as doxorubicin, daunorubicin, mitoxantrone, actinomycin-D and Qg 

mitomycin; and others such as etoposide and tretinoin. 

20 In another aspect of the invention, the compound of formula (I), or a pharmaceutically 

acceptable salt or in vivo hydrolysable ester thereof, may be administered in association with a ^ 
one or more of the above pharmaceutical agents, hi this instance the compound of formula (I) 
may be administered by systemic or non systemic means. Particularly the compound of qj 
formula (I) my may administered by non-systemic means, for example topical administration. frj 

' — ^ 
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ejffective amount of a compound of formula (I), or a phannaceuticaUy acceptable salt or in 
vivo hydrolysable ester thereof in simultaneous, sequential or separate administration with an 
effective amount of said pharmaceutical agent. 

According to a further aspect of the invention there is provided a pharmaceutical 
5 composition for use iu preventing hair loss arising from the treatment of malignant conditions 
with pharmaceutical agents which comprises a compound of formula (I), or a 
pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, and said pharmaceutical 
agent, in association with a pharmaceutically acceptable diluent or carrier. 

According to a further aspect of the present invention there is provided a kit 
10 comprising a compound of formula (I), or a pharmaceutically acceptable salt or in vivo 

hydrolysable ester thereof, and a pharmaceutical agent for treating malignant conditions that is 
known to cause hair loss. 

According to a fiirther aspect of the present invention there is provided a kit 
comprising: 

15 a) a compound of formula (I), or a pharmaceutically acceptable salt or in vivo hydrolysable 
ester thereof, in a first unit dosage form; 

b) a pharmaceutical agent for treating malignant conditions that is known to cause hair loss; in 
a second unit dosage form; and 

c) container means for containing said first and second dosage forms. 

20 According to another feature of the invention there is provided the use of a compound 

of the formula (I), or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, 
in the manufacture of a medicament for the prevention of hair loss during treatment of 
inalignant conditions with pharmaceutical agents. 

According to a further aspect of the present invention there is provided a combination 

25 treatment for the prevention of hair loss comprising the administration of an effective amount 
of a compound of the formula (I), or a pharmaceutically acceptable salt or in vivo 
hydrolysable ester thereof, optionally together with a pharmaceutically acceptable diluent or 
carrier, with the simultaneous, sequential or separate administration of an effective amount of 
a pharmaceutical agent for treatment of malignant conditions to a warm-blooded animal, such 

30 as man. 

As stated above the size of the dose required for the therapeutic or prophylactic 
treatment of a particular cell-proliferation disease will necessarily be varied depending on the 
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host treated, the route of administration and the severity of the iUness being treated. A unit 
dose in the range, for example, 1-100 mg/kg, preferably 1-50 mg/kg is envisaged. 

The CDK inhibitory activity defined hereiabefore may be applied as a sole therapy or 
may involve, in addition to a compound of the invention, one or more other substances and/or 

5 treatments. Such conjoint treatment may be achieved by way of the simultaneous, sequential 
or separate administration of the individual components of the treatment. In the field of 
medical oncology it is normal practice to use a combination of different forms of treatment to 
treat each patient with cancer. In medical oncology the other component(s) of such conjoint 
treatment in addition to the cell cycle inhibitory treatment defined hereinbefore may be: 

10 surgery, radiotherapy or chemotherapy. Such chemotherapy may cover three main categories 
of therapeutic agent: 

(i) other cell cycle inhibitory agents that work by the same or different mechanisms fi:om 
those defined hereinbefore; 

(ii) cytostatic agents such as antioestrogens (for example tamoxifen,toreinifene, 

1 5 raloxifene, droloxifene, iodoxyfene), progestogens (for example megestrol acetate), aromatase 
inhibitors (for example anastrozole, letrazole, vorazole, exemestane), antiprogestogens, 
antiandrogens (for example flutamide, nilutamide, bicalutamide, cyproterone acetate), LHRH 
agonists and antagonists (for example goserelin acetate, luprolide), inhibitors of testosterone 
5a-dihydroreductase (for example finasteride), anti-invasion agents (for example 

20 metalloproteinase inhibitors like marimastat and inhibitors of urokinase plasminogen activator 
receptor function) and inhibitors of growth factor function, (such growth factors include for 
example platelet derived growth factor and hepatocyte growth factor such inhibitors include 
growth factor antibodies, growth factor receptor antibodies, tyrosme kinase inhibitors and 
serine/threonine kinase inhibitors); and 

25 (iii) antiprolifemtive/antineoplastic drugs and combinations thereof, as used in medical 
oncology, such as antimetabolites (for example antifolates like methotrexate, 
fiuoropyrimiduies like 5-fluorouracil, purine and adenosine analogues, cytosine arabinoside); 
antitumour antibiotics (for example anthracyclines like doxorubicin, daunomycin, epirubicin 
and idarubicin, mitomycin-C, dactinomycin, mithramycin); platinum derivatives (for example 

30 cisplatin, carboplatin); alkylating agents (for example nitrogen mustard, melphalan, 

chlorambucil, busulphan, cyclophosphamide, ifosfamide, nitrosoureas, thiotepa); antimitotic 
agents (for example vinca alkaloids like vincristine and taxoids like taxol, taxotere); 
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topoisomerase inhibitors (for example epipodophyllotoxins like etoposide and teniposide, 
amsacrine, topotecan). According to this aspect of the invention there is provided a 
pharmaceutical product comprising a compound of the formula 00 as defined hereinbefore 
and an additional anti-tumour substance as defined hereinbefore for the conjoint treatment of 

5 cancer. 

In addition to their use in therapeutic medicine, the compounds of formula (I) and their 
pharmaceutically acceptable salts are also useful as pharmacological tools in the development 
and standardisation of in vitro and in vivo test systems for the evaluation of the effects of 
inhibitors of cell cycle activity in laboratory animals such as cats, dogs, rabbits, monkeys, rats 
1 0 and mice, as part of the search for new therapeutic agents. 

In the above other pharmaceutical composition, process, method, use and medicament 
manufacture features, the altemative and preferred embodiments of the compounds of the 
invention described herein also apply. 
Examples 

15 The mvention will now be illustrated by the following non limiting examples in which, 

unless stated otherwise: 

(i) temperatures are given in degrees Celsius (°C); operations were carried out at room or 
ambient temperature, that is, at a temperature in the range of 18-25°C; 

(ii) organic solutions were dried over anhydrous magnesium sulphate; evaporation of solvent 
20 was carried out using a rotary evaporator under reduced pressure (600-4000 Pascals; 

4.5-30nunHg) with a bath temperature of up to 60°C; 

(iii) chromatography means flash chromatography on silica gel; thin layer chromatography 
(TLC) was carried out on silica gel plates; 

(iv) in general, the course of reactions was followed by TLC and reaction times are given for 
25 illustration only; 

(v) final products had satisfactory proton nuclear magnetic resonance (NMR) spectra and/or 
mass spectral data; 

(vi) yields are given for illustration only and are not necessarily those which can be obtained 
by diUgent process development; preparations were repeated if more material was required; 

30 (vii) when given, NMR data is in the form of delta values for major diagnostic protons, given 
in parts per million (ppm) relative to tetramethylsilane (TMS) as an internal standard, 
determined at 300 MHz using perdeuterio dimethyl sulphoxide (DMSO-dg) as solvent unless 
otherwise indicated; 
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(viii) chemical symbols have fheir usual meanings; SI units and symbols are used; 

(ix) solvent ratios are given in volume: volume (v/v) terms; and 

(x) mass spectra were run with an electron energy of 70 electron volts in tiie chemical 
ionization (CI) mode using a direct exposure probe; where indicated ionization was effected 

5 by electron impact (EI), fast atom bombardment (FAB) or electrospray (ESP); values for m/z 
are given; generally, only ions which indicate the parent mass are reported; and unless 
otherwise stated, the mass ion quoted is (MH)"^; 

(xi) unless stated otherwise compounds containing an asymmetrically substituted carbon 
and/or sulphur atom have not been resolved; 

10 (xii) where a synthesis is described as being analogous to that described in a previous example 
the amounts used are the millimolar ratio equivalents to those used in the previous example; 
(xvi) the following abbreviations have been used: 

THF tetrahydrofuran; 

DMF 7V;iV-dimethylformamide; 
15 DMFDMA dimethylfoimamide dimethylacetal; 

EtOAc ethyl acetate; 

MeOH methanol; 

EtOH ethanol; 

DCM dichloromethane; and 

20 DMSO dimethylsulphoxide. 

xvii) where an Isolute SCX-2 column is referred to, this means an "ion exchange" extraction 
cartridge for adsorption of basic compounds, i.e. a polypropylene tube contatoing a 
benzenesulphonic acid based strong cation exchange sorbent, used according to the 
manufacturers instructions obtained from International Sorbent Technologies Limited, 

25 DyflBya Business Park, Hengeod, Mid Glamorgan, UK, CF82 7RJ; 

xviii) where an Isolute amine column is referred to, this means an "ion exchange" extraction 
cartridge for adsorption of acidic compounds, i.e. a polypropylene tube containing a amino 
silane covalently bonded to a siUca particle used according to the manufacturers instructions 
obtained from Intemational Soibent Technologies Limited, Dyf&yn Business Park, Hengeod, 

30 Mid Glamorgan, UK, CF82 7RJ; 

xix) where a Chemelut column is referred to, fliis means an extraction cartridge for removal of 
water, i.e. a polypropylene tube containing diatomaceous earth used according to the 
manufacturers instructions obtained from Varian, Harbor City, California, USA. 
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Example 1 

2-G-CMoroanilmoV4'f2-metfavlimidazol-5"Vnpvrii^ 

Sodium hydride (45mg of a 60% suspension in mineral oil, 1 .12nunol) was added to a 
stirred- suspension of 5-(3-dimethylaniinoprop-2-en-l-oyl)-2-methylimidazole (lOOmg, 

5 0.56mmol) and 3-chlorophenylguanidine (95mg, 0.56mniol) in dry 1-butanol (4.0ml) under 
nitrogen. The mixture was stirred at ambient temperature for 15 minutes then heated at 126®C 
for 26 hours. The reaction mixture was allowed to cool and the volatiles were removed by 
evaporation. The residue was suspended in water (20ml) and acetic acid (67|al) was added and 
the solution extracted with DCM (3x20ml). The extracts were combined, dried (NaS04) and 

10 the solvent removed by evaporation. The residue was purified by column chromatography 
eluting with DCM / MeOH (100:0 increasing in polarity to 92:8) to give the title compound 
33mg, (21%) as a soUd. NMR: 2.35 (s, 3H), 6.95 (d, IH), 7.23 (d, IH), 7.30 (t, IH), 7.67 (s, 
IH), 7.72 (s, IH), 8.05 (s, IH), 8.43 (d, IH), 9.62 (s, IH), 12.15 (s, IH); m/z: 286. 

15 Example 2 

2-f3-Chloroanilino)-4-(l,2"dimethvliraida2ol-5-vnpvrimidine 

5-(3-Dimethylaminoprop-2-en-l-oyl)-l,2-dimethyUmidazole (Method 1; lllmg, 

0.58mmol) and 3-chlorophenylguanidine (97mg, 0.58mmol) were treated as described in 

Example 1 to give the title compound 51mg, (29%) as a soKd. NMR: 2.40 (s, 3H), 3.97 (s, 
20 3H), 6.98 (d, IH), 7.15 (d, IH), 7.30 (t, IH), 7.58 (d, IH), 7.67 (s, IH), 7.97 (s, IH), 8.40 (d, 

IH), 9.68 (s, lH);m/z: 300. 

Example 3 

2-Anilino-4-f2-methvlimidazol-5-vDpvrimidine 

25 Sodium hydride (167mg of a 60% suspension in mineral oil, 4. 1 8mmol) was added to 

a stirred suspension of 5-(3-dimethylaminoprop-2-en-l-oyl)-2-methylimidazole (250mg, 
1.39mmol) and phenylguanidine hydrogen carbonate (275mg, 1.39nmiol) was suspended m 
dry l~butanol (10ml) under nitrogen, and the mixture stirred and heated under nitrogen at 
126°C for 18 hours. The reaction mixture was allowed to cool and further phenylguanidine 

30 hydrogen carbonate (275mg, 1 .39mmol) and sodium hydride (1 1 Img of a 60% suspension in 
mineral oil, 2.78mmol) added and the mixture stirred and heated at 126°C for a further 20 
hours. The reaction mixture was then worked-up as described in Example 1 to give the title 
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compound 159mg, (46%) as a solid. mSR: 2.33 (s, 3H), 6.92 (t, IH), 7.18 (d, IH), 7.27 (t, 
2H), 7.67 (s, IH), 7.80 (d, 2H), 8.36 (d, IH), 9.37 (s, IH), 12.12 (s, IH); m/z: 252. 

Example 4 

5 4-(2"Methvlimidazol-5-vlV2-(4-sulphamovlamlino^pvri^ 

Thionyl chloride (2.0ml) was added to 2-aiulino-4-(2-methylimidazol-5-yl)pyrimidine 
(Example 3; 98mg, 0.39mmol) cooled at 0°C under nitrogen. Chlorosulphonic acid (104|j.l, 
1 .56mmol) was added and the mixture was stirred at 0°C for 30 minutes. Excess thionyl 
chloride was removed by evaporation and the residue treated with a mixture of THF (4.0ml) 

1 0 and concentrated aqueous ammonia solution (1 .0ml). The mixture was stirred for 1 5 minutes 
and the volatiles were removed by evaporation. The residue was triturated with water, and the 
precipitated solid collected by jBltration, washed with distilled water and dried under vacuum 
to give the title compound 62mg, (48%). NMR: 2.33 (s, 3H), 7.10 (s, 2H), 7.24 (d, IH), 7.72 
(m, 3H), 7.95 (d, 2H), 8.43 (d, IH), 9.83 (s, IH); m/z: 331. 

15 

Example 5 

2-Anilino-4-f 1 .2"dimethvlimidazol-5-vDpvrimidme 

5-(3-Dimethylaminoprop-2-enoyl)-l,2-dimethylimidazole (Method 1; 314mg, 
l,62mmol) and phenylguanidine hydrogen carbonate (321mg, 1.62nmiol) were treated as 
20 described m Example 1 to give the title compound 1 13mg, (26%) as a solid. NMR: 2.37 (s, 
3H), 3.93 (s, 3H), 6.95 (t, IH), 7.08 (d, IH), 7.28 (t, 2H), 7.59 (s, IH), 7.69 (d, 2H), 8.35 (d, 
IH), 9.43 (s, IH); m/z: 266. 

Example 6 

25 4>Q.2-Dimethvlimidazol-5-vlV2"(4-sulphamovlanilino'>pvrimidine 

Thionyl chloride (2.0ml) was added to 2-anilino-4-(l,2-dimethyHmidazol-5- 
yl)pyrimidine (Example 5; 94mg, 0.36mmol) cooled at 0"C under nitrogen. Chlorosulphonic 
acid (94nl, 1.56mmol) was added and the mixture was stirred at 0'*C for 30 minutes, then 
allowed to warm and stirred for two hours at ambient temperature and then heated at 90°C for 

30 one hour. Excess thionyl chloride was removed by evaporation and the residue azeotroped 
with toluene. The resulting crude sulphonyl chloride was treated with a mixture of THF 
(4.0ml), water (2.0ml), and concentrated aqueous ammonia solution (1.0ml). The mixture was 
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stirred for 15 minutes and the volatiles were removed by evaporation. The residue was 
triturated with water (5ml), and the precipitated solid collected by filtration, washed with 
distilled water and dried under vacuum. The crude product was then suspended and stirred in 
DCM (10ml) containing a few drops of MeOH. The solid product was collected by filtration, 
5 washed with DCM and dried under vacuum to give tiie tile compound 67mg, (54%). NMR: 
2.38 (s, 3H), 3.96 (s, 3H), 7.13 (s, 2H), 7.20 (d, IH), 7.63 (s, IH), 7.73 (d, 2H), 7.88 (d, 2H), 
8.43 (d, IH), 9.88 (s, IH); m/z: 345. 

Example 7 

10 4-(l-Benzvl-2-methvlimidazol-5"VlV2-f3-chloroanilino)pvrimidine 

Sodium methoxide (36.8mg, 0.68mmol) was added to a stirred suspension of 1- 
benzyl-5-(3-dimethylaniinoprop-2-en-l-oyl)-2-methyhmidazole (Method 5; 153mg, 
0.57mmol) and 3-chlorophenylguanidme (106mg, 0.62mmol) in dry 1-butanol (1.0ml) under 
nitrogen. The reaction mixture heated at reflux for 4 hours then allowed to cool. The volatiles 

1 5 were removed by evaporation and the residue partitioned between EtOAc and saturated 

aqueous sodium hydrogen carbonate solution. The organic phase was separated, dried and the 
solvent removed by evaporation. The residue was purified by column chromatography, eluting 
with DCM and 7M methanolic ammonia solution (97:3) to give the title compound 73mg, 
(34%). NMR: 2.35 (s, 3H), 5.78 (s, 2H), 6.84-7.00 (m, 5H), 7.07 (t, IH), 7.15-7.30 (m, 4H), 

20 7.56-7.65 (m, 2H), 8.29 (d, IH); m/z 374. 

Example 8 

2-G-CMoroamlinoV4"ri-(2-methoxvethvniinidazol-5-vl1pvriniidinehvdro^^^ 

Trifluoromethylsulphonic anhydride (0.16ml, 0.93mmol) was added to a solution of 2- 

25 methoxyethanol (73.7ml, 0.88mmol) and diisopropylethylamine (0.20ml, 1 . 17mmol) in DCM 
(1ml) at -20*'C and the solution stirred for 30 minutes. This mixture was then added to a 
solution of 2-(3-chloroanilino>4-(l-triphenyhnethyUmidazol-4-yl)pyrimi^^ (Method 2; 
300mg, O.58mmol) in DCM (5ml) at -20°C and the reaction mixture allowed to warm and 
stirred for 2 hours at ambient temperature. The mixture was extracted between EtOAc and 

30 saturated aqueous sodium hydrogen carbonate solution. The organic phase was separated, 
dried and the volatiles removed by evaporation. The residue was purified by column 
chromatography, eluting with DCM and 7M methanolic ammonia solution (99.5:0.5 
increasing in polarity to 96:4). The purified product was dissolved in either and treated with 
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ethereal hydrogen chloride. The precipitate was collected by filtration washed with ether and 
dried to give the title compound 132mg, (69%). NMR: 3.17 (s, 3H), 3.63 (t, 2H), 4.96 (t, 2H), 
5.86 (br s, IH), 7.04 (d, IH), 7.28-7.44 (m, 2H), 7.60 (d, IH), 7.88 (s, IH), 8.56 (s, IH), 8.64 
(d, IH), 9.28 (s, IH), 10.0 (s, IH); m/z: 330. 

5 

Example 9 

2-(3-ChloroanilinoV4-(imidazol-5-vl)pvrimidine 

A mixture of 2-(3-cUoroaiiilino)-4-(l-triphenylmethylimidazol-4-yl)pyrirnidine 
(Method 2; 256mg, O.Smmol) in MeOH (3ml) and 2M hydrochloric acid (1ml) was stirred for 

10 15 minutes. The volatiles were removed by evaporation and the residue partitioned between 
EtOAc and saturated aqueous sodium hydrogen carbonate solution. The organic layer was 
separated, dried and the solvent removed by evaporation. The residue was purified by column 
chromatography eluting with DCM and 7M methanolic ammonia solution (99.5:0.5 increasing 
m polarity to 93:7) to give the title compound 102 mg, (75%) as a solid. NMR: 6.95 (dd, IH), 

15 7.25-7.33 (m, 2H), 7.73 (dd, IH), 7.81 (d, 2H), 8.06 (s, IH), 8.46 (d, IH), 9.68 (s, IH), 12.48 
(br s, IH); m/z: 270. 

Example 10 

2-f 3-Chloroanilino)-4-[ 1 ■f2-phthalimidoethvlMmidazol-5-vl1pvrimidine 
20 2-Phthalimidoethyl triflate (660mg, 2.04mmol) was added to solution of the 2-(3- 

chloroanilino)-4-(l-triphenyhnethylimidazoM-yl)pyrimidine (Method 2; l.OOg, L95mmol) in 
DCM (5 ml) and the reaction mixture stirred for 4 hours. The solvent was removed by 
evaporation and MeOH (6ml) and 2M hydrochloric acid (1.5 ml) was added to the residue. 
The mixture was stirred for 5 minutes, the volatiles were removed by evaporation and the 
25 residue partitioned between EtOAc and saturated aqueous sodium hydrogen carbonate 

solution. The resulting precipitate was collected by filtration, washed with water and EtOAc 
and dried to give the title compound 350mg, (40%) as a solid. NMR: 3.81-3.96 (m, 2H), 4.77- 
4.92 (m, 2H), 6.98 (d, IH), 7.06 (d, lU), 7.31 (t, IH), 7.37 (d, IH), 7.63-7.80 (m, 6H), 7.92 (s, 
IH), 8.27 (d, IH), 9.50 (s, IH); m/z: 443. 
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Example 11-12 

The following compounds were prepared by an analogous method to that described in 
Example 10 using with the appropriate starting materials^ but in the work-up the organic 
layer was separated, dried, the solvent removed by evaporation and the residue purified by 



5 column chromatography eluting with DCM and 7M methanolic ammonia solution (99.5 :0.5 
increasing in polarity to 93:7). 



Ex 


Compound 


NMR 


m/z 


11 


2-(3-Chloroanilino)-4-(l - 
e1hyUmidazol-5-yl)pyrimidme 


1.26 (t, 3H), 4.56 (q, 2H), 7.00 (d, IH), 7.21 
(d, IH), 7.30 (t, IH), 7.57 (d, IH), 7.87-7.91 
(m, IH), 8.44 (d, IH), 9.62 (s, IH) 


300 


12 


2-(3-Chloroanilino)-4-(l- 
methylimidazol-5-yl)pyriinidine 


4.03 (s, 3H). 6.95-7.10 (m, 2H), 7.15-7.38 
(m, 3H), 7.45-7.60 (m, 2H), 7.65 (s, IH), 
7.87 (s, IH), 8.38 (d, IH) 


286 



^ In the case of Example 12, the triflate starting material xised was trimethylsilymethyl triflate 



Example 13 

10 4-fl-f2-Aminoethvnimidazol-5-vl]-2-(3-chloroanilino)pvriiiiidine 

Hydrazine hydrate (54ml, 1.73mmol) was added to a suspension of 2-(3- 
chloroanilino)-4-[l-(2-phthalimidoethyl)imidazol-5-yl]pyriimdine (Example 10; 163mg, 
0.37mmol) in EtOH (5ml) and the mixture was heated at reflux for 2 hours. The mixture was 
allowed to cool, the volatiles removed by evaporation and the residue purified by column 

1 5 chromatography eluting with DCM and 7M methanolic ammonia solution (90: 10) to give the 
title compound 69mg, (59%) as a solid product. NMR: 1.41 (brs, 2H), 2.99 (t, 2H), 4.55 (t, 
2H), 7.00-7.09 (m, 2H), 7.22-7.35 (m, 3H), 7.65-7.70 (m, 2H), 7.73-7.78 (m, IH), 8.39 (d, 
IH); m/z: 315. 

20 Example 14 

2-Anilino-4-f 1 -methvlimidazol-5-vnpvrimidine 

Sodium methoxide (2.63g, 48.7mmol) was added to a solution of 5-(3- 
dimethylatninoprop-2-en-l-oyl)-l-methylimidazole (Method 4; 2.91g, 16.2mmol) and 
phenylguanidine hydrogen carbonate (3.52g5 17.9mmol) in 2-propanol (14ml) and the reaction 

25 mixture heated at reflux for 3 hours. The reaction mixture was allowed to cool and partitioned 
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between EtOAc and saturated aqueous sodium hydrogen carbonate solution. The organic 
phase was separated, dried and the solvent removed by evaporation. The residue was purified 
by column chromatography eluting with DCM and 7M methanolic ammonia solution (97:3) to 
give the title compound 2.57g, (64%) as a solid. M/z: 252. 

5 

Example 15 

4-f 1 ••Methvlimidazol"5-vl)-2-f 4-sult)hamovlaniluio)pvrunidme 

Chlorosulphonic acid (0.48ml, 7.16mmol) was added to a suspension of 2-anilino-4- 
(l-methylimidazol-5-yl)pyrimidine (Example 14; 449mg, L79mmol) in thionyl chloride (9nil) 

10 cooled at 0°C. The mixture was allowed to wann to ambient temperature then heated at reflux 
for 30 minutes. The volatiles were removed by evaporation and the residue dried under high 
vacuum. 7M methanolic anamonia (30ml) was added to the residue and the mixture stirred for 
10 minutes. The volatiles were removed by evaporation to give the title compound 360mg, 
(61%) as a soUd product NMR: 4.04 (s, 3H), 7.15 (s, 2H), 7.27 (d, IH), 7.73 (d, 2H), 7.84- 

15 7.91 (m, 3H), 8.06 (s, IH), 8.50 (d, IH), 9.92 (s, IH); m/z: 331. 

Example 16 

2- (4-rA^( 3 ■MethoxvpropvDsulphamovll aniline > -4- f 1 -methvlimidazol-S - yDpyrimidine 

Chlorosulphonic acid (0.22ral, 3,18mmoI) was added to suspension of 2-amlino-4-(l- 

20 methylimidazol-5-yl)pyrimidine (Example 14; 200rag, O.SOmmol) in thionyl chloride (4ml) 
cooled at O'^C. The mixture was allowed to warm to ambient temperature, stirred for 15 
minutes then heated at reflux for 20 minutes. The volatiles were removed by evaporation and 
the soUd residue dried under high vacuum. The residue was suspended in pyridine (3ml), 
cooled to -20°C and diisopropylethyl amine (0.56ml, 3.98mmol) followed by 3- 

25 methoxypropyl amine (0. 1 6ml, 1 .60mmol) was added. The reaction mixture was allowed to 
waim to ambient temperature and stirred for 30 minutes. EtOAc (ISml) was added and the 
mixture washed with saturated aqueous sodium hydrogen carbonate solution (15ml) and then 
brine (15ml). The solvent was removed by evaporation and the residue purified by column 
chromatography eluting with DCM and 2M methanolic ammonia solution (100:0 increasing in 

30 polarity to 85:15) to give the title compound 89mg, (28%) as a soUd product. NMR: 1.75 (m, 
2H), 2.76 (q, 2H), 3.14 (s, 3H), 3.22-3.30 (m, 2H), 4.01 (s, 3H), 7.25 (d, IH), 7.34 (t, IH), 
7.70 (d, 2H), 7.77 (s, IH), 7.83 (s, IH), 7.91 (d, 2H), 8.47 (d, IH), 9.92 (s, IH); m/z: 403. 
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Examples 17-25 



The following compounds were prepared by an analogous method to that described in 
Example 15 using the appropriate intmnediates. 



Ex 


Compound 


NMR 


m/z 


17 


4-(l-Methylimidazol-5«yl)-2- 

[A^{ ?Vf_r*mr\i/l en 1 nln cum twA \ 

\i Y -pr opy lb uipiiaiiiuy 1 j 
anilinojpyrimidine 


0.77 (t, 3H), 1.35 (m, 2H), 2.67 (q, 2H), 4.01 
Ts 3ID 7 25 (d IB) 7 34 ft IJD 7 69 fd 
2H), 7.77 (s, IH), 7.83 (s, IH), 7.90 (d, 2H), 
8.47 (d,lH), 9.92 (s,lH) 


373 


18 


2-{4-[i\r-(2,3. 
Dihydroxypropyl) 
suipnamoyijaniimo/ -h-^ i - 
methyhmidazol-5-yl) 
pyrimidine 


2.53-2.64 (m, IH), 2.79-2.90 (m, IH), 3.25 
(t. 2H), 3.39-3.50 (m, IH), 4.02 (s, 3H), 4.49 
(i 1TT» 4 71 <■(! ITT^ 7 22-7 29 Cm 2H^ 
7.70 (d, 2H), 7.77 (s, IH), 7.83 (s, IH), 7.91 
(d, 2H), 8.47 (d, IH), 9.93 (s, IH) 


405 


19 


2-(4-{Ar-[2-(2- 
riyoroxyeinoxy ) 
ethyl]sulphamoyl}amlino)-4- 
(1 -methylimidazol-5-yl) 
pyrimidine 


2.88 (q, 2H), 3.24-3.48 (m, 6H), 4.02 (s, 

7.70 (d, 2H), 7.77 (s, IH), 7.83 (s, IH), 7.90 
(d, 2H), 8.47 (d, IH), 9.92 (s, IH) 


419 


zu 


z- |*t-LiV"^z-rurauyiinciiiyi^ 
sulphamoyl]anilino} -4-(l- 
methylimidazol-5-yl) 
pyrimidine 


S Q7 4 02 fs 6 16 Cdd IHi 
6.30 (dd, IH), 7.25 (d, IH), 7.47-7.50 (m, 
IH), 7.68 (d, 2H), 7.77 (s, IH), 7.83 (s, IH), 
7.85-7.94 (m, 3H), 8.48 (d, IH), 9.91 (s, IH) 


411 


zx 


9 - / A.r 7^-O-TTvrlTnvvpthvr^ 
sulphamoyl] anilino} -4-(l - 
methylimidazol-5-yl) 
pyrimidine 


2 77 (a 7S\ 3 55 fa 2H) 4 02 fs 3H> 4 61 
(t, IH), 7.25 (d, IH), 7.33 (t, IH), 7.70 (d, 
2H), 7.77 (s, IH), 7.83 (s, IH), 7.90 (d, 2H), 
8.47 (d, IH), 9.91 (s, IH) 


375 


22 


2- {4-[iV^(Carbamoyhnethyl) 
sulphamoyl]anilino} -4-(l - 
methylimidazol-5-yl) 
pyrimidine 


3.29-3.37 (m, 2H), 4.02 (s, 3H), 7.06 (br s, 
IH), 7.20 (br s, IH), 7.25 (d, IH). 7.58 (t, 
IH), 7.71 (d, 2H), 7.77 (s, IH), 7.83 (s, IH), 
7.90 (d, 2H), 8.47 (d, IH), 9.93 (s, IH) 


388 
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23 


4-(l ^-Dimethjdimidazol-S- 
yl)-2-{4-[iV-(3. 
metiioxypropyl)sxilphamoyl] 
anilino} pyrimidine 


1.75 (m, 2H), 2.37 (s, 3H), 2.76 (t, 2H), 3.14 
(s, 3H), 3.26 (t, 2H), 3.96 (s, 3H), 7.19 (d, 
IH), 7.33 (br s, IH), 7.63 (s, IH), 7.68 (d, 
2H), 7.92 (d, 2H). 8.43 (d, IH). 9.91 (s, IH) 


417 


24 


4-(l ,2-DimethyKmidazol-5- 
yl)-2- {4-[iV-(4-fluorobenzyl) 
sulphamoyljanilino} 
pyrimidine 


2.37 (s, 3H), 3.94 (s, 2H), 3.95 (s, 3H), 7.04- 
7.12 (m, 2H), 7.20 (d, IH), 7.24-7.29 (m, 
2H), 7.63 (s, IH), 7.70 (d, 2H), 7.88-7.95 
(m, 3H), 8.43 (d, IH), 9.91 (s, IH) 


453 


25 


2- {4-[iV-(Cyclopropylmethyl) 
sulphamoyl]amlino} -4-(l ,2- 
dimethylimidazol-5-yl) 
pyrimidine 


0.00-0.05 (m, 2H), 0.27-0.33 (m, 2H), 0.7- 
0.8 (m, IH), 2.34 (s, 3H), 2.59 (t, 2H), 3.91 
(s, 3H), 7.15 (d, IH), 7.44 (t, IH), 7.60 (s, 
IH), 7.66 (d, 2H), 7.87 (d, 2H), 8.39 (d, IH), 
9.86 (s. IH) 


399 



Example 26 

4-(l,2-DimethY] imidazoU S-vlV2-(4-(iV^f3-fpvrroUdm-^ 
5 pvriimdine 

Ethereal hydrogen chloride (1ml of a IM solution, l.Ommol) was added to a solution 
of 4- {i\^[3-(pyrrolidin-2-on-l-yl)propyl]sulphamoyl} aniline (Method 13, 300mg, l.Ommol) in 
MeOH (mimmum volume). The volatiles were removed by evaporation and cyanamide 
(50mg, 1.2nunol) followed by dimethylacetamide (0.5ml) were added to the residue. The 

10 mixture was heated to 100°C for 30 minutes. 5-(3-Dimethylaminoprop-2-enoyl)-l,2- 

dimethylimidazole (Method 1; 180mg, 0.93nimol) and sodium methoxide (llOmg, 2.0 mmol) 
were added and the mixture heated at reflux for one hour. The mixture was allowed to cool 
and was partitioned between EtOAc and aqueous sodium hydrogen carbonate solution. The 
organic layer was sq)arated, washed with brine, dried (Na2S04) and the volatiles removed by 

1 5 evaporation. The residue was purified by column chromatography eluting with DCM and 7M 
methanolic anmaonia solution (96:4) to give the title compound 220mg, (50%). NMR: 1.48- 
1.58 (m, 2H), 1.794.89 (m, 2H), 2.14 (t, 2H), 2.37 (s, 3H), 2.68 (q, 2H), 3.10 (t, 2H), 3.21 (t, 
2H), 3.95 (s, 3H), 7.19 (d, IH), 7.34 (t, IH), 7.63 (s, IH) 7.69 (d, 2H), 7.92 (d, 2H) 8.43 (d, 
IH), 9.92 (s, lH);m/z: 470. 
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Example 27 

The following compound was prepared by an analogous method to that described in 
Example 26 using the appropriate intermediates 



Ex 


Compound 


NMR, DMSO-d6, 300MHz @ 303.1k 


m/z 


27 


4-(l,2-Dimethyl- 
iimdazol-5-yl)-2-{4-[iV- 
(2-tetrahydrofuraiiyl- 
methyl)sulphamoyl] 

anilino}pyrimidine 


1.45-1.56 (m, IH), 1.68-1.88 (m, 3H), 2.37 (s, 
3H), 2.75 (t, 2H), 3.51-3.58 (m, IH), 3.63-3.70 
(m, IH), 3.73-3.82 (m, IH), 3.95 (s, 3H), 7.19 (d, 
IH), 7.46 (t, IH), 7.63 (s, IH), 7.70 (d, 2H), 7.91 

(d, 2H), 8.43 (d, IH), 9.90 (s, IH) 


429 



5 Example 28 

2-Anilino-4-( 1 -ethvl-2'methvlimidazol-S-vl^vrimidine 

5-(3-Dimethylaminoprop-2-en-l-oyl)-l-ethyl-2-methylimidazole (Method 16; 2.10g, 
lO.lmmol), phenylguanidine hydrogen carbonate (2.2g, 1 1 .liranol) and sodium methoxide 
(1.2g, 22.2mmol) were suspended in anhydrous DMA (15ml) and the mixture heated at 110**C 

10 for 18 hours. The reaction mixture was allowed to cool to ambient temperature and poured 
into water (50ml). The solution was extracted EtOAc (2 x 50ml). The combined extracts were 
washed with water (2 x 50ml) and then brine (2 x 50ml), dried and the volatiles removed by 
evaporation. The residue was triturated with ether, collected by filtration and air dried to give 
the title compound (1.48g, 53%) as a reddish brown soUd. NMR 1.17 (t, 3H), 2.38 (s, 3H), 

15 4.52 (q, 2H), 6.93 (t, IH), 7.08 (d, IH), 7.27 (t, 2H), 7.60 (s, IH), 7.62 (d, 2H), 8.35 (d, IH), 
9,35 (s, IH); m/z 280. 

Examples 29-33 



The following compounds were synthesised in an analogous method to Example 28. 



Ex 


Compound 


NMR 


m/z 


SM 


29 


2-Anilino-4-(l-methyl-2- 
ethyliimdazol-5-yl)pyrimidine 


1.23 (t, 3H), 2.90 (q, 2H), 3.92 (s, 
3H), 6.92 (t, IH), 7.08 (d, IH), 7.25 
(t, 2H), 7.59 (s, IH), 7.70 (d, IH), 
8.38 (d, IH), 9.42 (s, IH) 


280 


Meth 
20 



20 
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30 


2-Amlino-4-[l-(2,2,2- 


2.41 (s, 3H), 5.76 (q, 2H), 6.98 (t. 


334 


Meth 




trifluoroethyl)-2- 


IH), 7.13 (d, IH), 7.29 (t, 3H), 7.60 




21 




methylimidazol-5-yl]pyrimidine 


(d, 2H). 7.71 (s, IH). 8.38 (d, IH), 










8.56 (s, IH) 






31 


2-Amlino-4-(l,2,4- 


2.26 (s, 3H), 2.32 (s, 3H), 3.72 (s. 


279 


Meth 


1 


trimethylimidazol-5- 


3H), 6.85 (d, IH), 6.94 (dd, IH). 




24 




yl)pyrimidine 


7.24 (dd, IH), 7.73 (d, 2H), 8.42 (d, 










IH), 9.45 (s, IH) 






32 


2-Anilino-4-(l-isopropyl-2- 


1.44 (d,6H), 2.51 (s,3H),5.72 


294 


Meth 


2 


methylimidazol-5-yl)pyriimdine 


(septuplet, IH), 6.99 (t, IH), 7.04 




19 






(d, IH), 7.30 (t, 2H), 7.42 (s, IH), 










7.67 (d, 2H), 8.39 (d, IH), 9.42 (s. 










IH) 






33 


2-Amlino-4-(l -methyl-2- 


3.30 (s, 3H) 3.99 (s, 3H), 4.50 (s. 


296 


Meth 


3 


methoxymethylimidazol-5-yl) 


2H), 6.94 (t. IH), 7.13 (d, IH), 7.28 




25 




pyrimidine 


(t, 2H), 7.65 (s, IH), 7.69 (d, 2H), 










8.41 (d,lH), 9.48 (s, IH) 







^ Reaction heated at 150**C for 18 hours. Water added, precipitated solid collected by filtration 
and purified by flash chromatography on silica gel eluting with DCM/ MeOH (100:0 
increasing in polarity to 95:5). 



5 ^ Solid crystallised from EtOAc. 

^ Purified by flash chromatography on silica gel eluting with DCM/ MeOH (100:0 increasing 
in polarity to 97:3). 

Example 34 

10 4-f 1 .2-Dunethvlimida2X)l-5-vlV2"f4-mesvlaininoanihno)pvrimidine 

Mettianesulphonyl chloride (0.055ml, 0.71nunole) was added to a solution of 4-(l,2- 
dimethylimidazol-5-yl)-2-(4-aminoamlino)pyriniidine (Example 165; 0.1 8g, 0.64mmole) and 
pyridine (0.052ml, 0.64mmole) in DCM (2.0mL) cooled at 4*'C. The mixture was allowed to 
warm to ambient temperature. The mixture was partitioned between saturated aqueous sodium 

1 5 hydrogen carbonate solution and EtOAc. The organic layer was separated, the volatiles 
evaporated and the residue purified by column chromatography on sihca gel eluting with 



wo 02/20512 



-47- 



PCT/GBOl/03864 



DCM / 7M methanolic ammonia (96:4) to give the title compound (0.15g, 65%) as a solid. 
NMR: 2.36 (s, 3H), 2.90 (s, 3H). 3.91 (s, 3H), 7.06 (d, IH), 7.14 (d, 2H), 7.57 (s, IH), 7.64 (d, 
2H), 8.33 (d, IH), 9.37 (br s, IH), 9.42 (s, IH); m/z 359. 

5 Example 35 

4-Q,2"Dimethvlmudazol"5'VlV2~(4-|"A^-f2"methoxvethvnsulphamovl1a^^ 

Sodium /-butoxide (1.04g, lO.Smmol) was added to a degassed solution of 2-ainino-4- 
(l,2-dimethylimidazol-5-yl)pyrimidine (Method 26; 567mg, 3mmol), iV-(2-methoxyethyl)-4- 
iodobenzenesulphonaraide (Method 40; L54g, 4.5 mmol), tris(dibenzylideneacetone) 

10 dipalladium (0) (72mg, O.lSmmol) and 2,2*-bis(diphenylphosphino)-l,r-binaphthyl (102mg, 
0.15mmol) in dioxane (36ml) and the mixture heated at 80°C overnight. The reaction was 
cooled to room temperature and MeOH (5ml) was added and the mixture poured onto an 
Isolute SCX-2 column, eluted first with MeOH (10 x 30ml) and the product was then eluted 
with 2% methanolic anraionia (10 x 30ml). The solvent was removed by evaporation and the 

1 5 residue was dissolved in EtOAc (1 00ml), washed with water (3 x 1 00ml) and then brine 
(100ml), dried and the solvent removed by evaporation to give the title compound (l.Olg, 
84%) as a foam. NMR 2.40 (s, 3H), 3.07 (q, 2H), 3.20 (s, 3H), 3.38 (t, 2H), 3,86 (s, 3H), 5.00 
(t, IH), 6.95 (d, IH), 7.47 (s, 2H), 7.71 (m, 4H), 8.36 (d, IH); m/z 403 

20 Examples 36-72 



The following compounds were synthesised in an analogous method to Example 35. 



Ex 


Compound 


NMR 


m/z 


SM 


36 


4-(l ,2-Dimethylimidazol-5- 


1.40 (s, 9H), 2.49 (s, 3H), 3.96 (s, 3H), 


445 


Meth 




yl)-2-[4-(^'-^ 


7.03 (d, IH), 7.38 (s, IH), 7.82 (d. 




54, 




butoxycarbonylsulphamoyl) 


2H), 7.96 (d, 2H), 8.08 (s, IH), 8.43 




Meth 




aBilmoJpyrimidme 


(d,lH) 




26 


37 


4-(l-Ethyl-2-methyl- 


1.25 (t, 3H), 2.40 (s, 3H), 3.05 (q, 2H), 


417 


Meth 




iniidazol-5-yl)-2- {4-[iV^(2- 


3.20 (s, 3H), 3.36 (t, 2H), 4.43 (q, 2H), 




40, 




methoxyethyl)sulphamoyl] 


4.92 (t, IH), 6.95 (d, IH), 7.32 (s, IH), 




Meth 




anUmo}pyrimidine 


7.50 (s, IH), 7.72 (m, 4H), 8.35 (d, 
IH) 




27 
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38 


4-(l ,2-Dimethylimidazol-5- 


1.20 (s, 3H), 1.25 (s, 3H), 2.40 (s, 3H), 


459 


Meth 




yl)-2- {4-[^^(2,2-dimethyl- 


2.91 (m, IH), 3.12 (m, IH), 3.60 (m, 




42, 




1 ,3-dioxalon-4-ylmethyl) 


IH), 3.86 (s, 3H), 3.92 (m, IH), 4.13 




Meth 




sulphamoyljanilino} 


(m, IH), 4.83 (t, IH), 6.95 (d, IH), 




26 




pyrimidine 


7.38 (s, IH), 7.49 (s, IH), 7.72 (m, 
4H), 8.35 (d, IH) 






39 


4-(l ,2-Dimethylimidazol-5- 


2.40 (s, 3H), 3.12 (q, 2H), 3.46 (t, 2H), 


479 


Meth 




yl)-2-{4-[iV-(2- 


3.90 (s, 3H), 4.37 (s, 2H), 4.95 (t, IH), 




43, 




benzyloxyethyl)sulphamoyl] 


6.95 (d, IH). 7.20 (m, 5H), 7.40 (s, 




Meth 




anilino}pyriimdine 


IH), 7.46 (s, IH), 7.73 (m, 4H), 8.33 
(d,lH) 




26 


40 


4-(l ,2-Dimethylimidazol-5- 


2.40 (s, 3H), 3.00 (t, 2H), 3.28 (s, 6H), 


433 


Meth 




yl)-2-{4-[Ar-(2,2-dimethoxy- 


3.89 (s, 3H), 4.28 (t, IH), 4.75 (t, IH), 




44, 




ethyl)sulpluimoyl]aailmo} 


6.95 (d, IH), 7.40 (s, IH), 7.48 (s, 




Meth 




pyrimidme 


IH), 7.76 (m, 4H), 8.32 (d, IH) 




26 


41 


4-(l-Ethyl-2-methyl- 


1.24 (t. 3H), 1.50 (m, IH), 1.80 (m. 


441 


Meth 




imidazol-5-yl)-2-(4-{iV-[2- 


3H), 2.43 (s, 3H), 2.80 (t, IH), 3.62 (q, 




45, 




(2-tetrahydrofur-2- 


IH), 3.74 (m, IH), 3.84, (m, IH), 4.73 




Meth 




yl)methyl]sulpliamoyl} 


(q, 2H), 7.32 (d, IH), 7.56 (t, IH), 




27 




amlino)pyrimidine 


7.78 (d, 2H), 7.94 (d, 2H), 8.50 (d, 
IH), 9.90 (s, IH) 






42 


4-(l-Ethyl-2-methyl- 


1.18 (t, 3H), 1.58 (m, 2H), 2.40 (s, 


431 


Meth 


1 


imidazol-5-yl)-2-{4-[;V-(3- 


3H), 2.78 (q, 2H), 3.16 (s, 3H), 3.30 




46, 




methoxypropyl)sulphamoyl] 


(m, 2H), 4.58 (q, 2H), 7.20 (d, IH), 




Meth 




anilino} pyrimidine 


7.36 (t, IH), 7.70 (m, 3H), 7.90 (d, 
2H), 8.41 (d, IH), 9.80 (s, IH) 




27 


43 


4-(l-Etiiyl-2-methyl- 


0.01 (q, 2H), 0.40 (q, 2H), 0.81 (m, 


413 


Meth 


1 


imidazol-5-yl)-2-{4-[iV^ 


IH), 1.24 (t, 3H), 2.40 (s, 3H), 2.78 (t. 




41. 




(cyclopropylmethyl) 


2H), 4.42 (q, 2H), 4.56 (t, IH), 6.96 




Meth 




sulphamoyljanilino} 


(d, IH), 7.30 (s, IH), 7.50 (s, IH), 




27 




pyrimidine 


7.68 (d, 2H), 7.76 (d, 2H), 8.36 (d, IH) 
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44 


4-(l ,2-Dimethyliinidazol-5- 
yl)-2- {4-[iV^(2-methoxy- 
ethyl)-Ar-methylsulphamoyl] 
anilino}pyriinidine 


2.40 (s, 3H), 2.78 (s, 3H), 3.16 (t, 2H), 
3.22 (s, 3H), 3.45 (t, 3H), 3.89 (s, 3H), 

6.95 (d, IH), 7.37 (s, IH), 7.46 (s, 
IH), 7.70 (m, 4H), 8.38 (d, IH) 


417 


Meth 
62, 
Meth 
26 


45 

1 


4-( 1 -litnyl-z-nietiiyl- 
imidazol-5-yl)-2- {4.[A^.(2- 
methoxyethyl)-7V^methyl- 
sulphamoyljanilino} 

pyniniaiiic 


3.16 (t, 2H), 3.23 (s, 3H), 3.45 (t, 3H), 
4.43 (q, 2H), 6.95 (d, IH), 7.26 (s, 
IH), 7.46 (s. IH), 7.70 (m, 4H), 8.38 
^.a, in.) 




ivieiii 
62, 
Meth 
27 


46 

1 


4-(l ,2-Dimethylimidazol-5- 

yl)-2-(4-mesylaiiilino) 

pyrfrnidine 


2.40 (s, 3H), 2.98 (s, 3H), 3.86 (s, 3H), 
6.96 (d, IH), 7.40 (s, IH), 7.51 (s, 
IH), 7.80 (m, 4H), 8.38 (d, IH) 


344 


Meth 
65, 
Meth 
26 


47 


4-(l ,2-Dimetnymmaazol- J- 
yi)-2-{4.[A^-(3- 

inorpholinopropyl)-iV- 

methylsiilphamoyl]amlino} 

pyiimidine 


i./o ^m, /Jtlj, Z.4U, ^^ln, ori;, z.4o (^s, 
3H), 2.73 (s, 3H), 3.10 (t, 3H), 7.71 
(m, 4H), 3.97 (s, 3H), 7.03 (d, IH), 
7.37 (s, IH), 7.53 (s, IH), 7.77 (m, 
4H), 8.40 (d, IH) 


4oO 


jviein. 
63 


AO 

48 

1 


4-( 1 jZ-Uimetiiyiiiniaazoi- J - 
yl)-2-{4-[3-(^;;\^-dimethyl- 
ainino)propylsiilphonyl] 
ariilino}pyrimidine 


2H), 2.50 (s, 3H), 3.16 (m, 2H), 3.96 
(s, 3H), 7.02 (d, IH), 7.45 (s, IH), 
7.57 (s, IH), 7.83 (m, 4H), 8.41 (d. 


HID 


iVlcXu 

70, 

MeHi 

26 


49 


4-(l ,2-Dimefhyliinidazol-5- 
yl)-2-[4K3,3,3. 
trifluoropropylsulphonyl) 
anilinojpyrimidine 


2.48 (s, 3H), 2.57 (m, 2H), 3.31 (ra, 
2H), 3.96 (s, 3H), 7.03 (d, IH), 7.56 
(s, 2H), 7.84 (m, 4H), 8.40 (d, IH) 


426 


Meth 
71, 

Meth 
26 


5U 

1 


4-^1 jZ-uimeuiyiinuQazoi-j- 

yl)-2-(4-butylsulphonyl- 

anilino)pyiimidine 


U.OU ^1, ^Jtl^, I, J I yjlly ^Jtljy 1. 01 [TUy 

2H), 2.38 (s, 3H), 3.19 (m, 2H), 3.96 
(s, 3H), 7.20 (d, IH), 7.61 (s, IH), 
7.76 (d, 2H), 7.98 (d, 2H), 8.43 (d, 
IH), 10.05 (s, IH) 




lYiCUl 

72, 

Meth 

26 
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51 


4-(l jZ-Dimethylimiaazol-S- 


2.02 (m, 2H), 2.4o (s, 311), 3.20 (m. 


402 


Metn 


1 


yl)-2-[4-(3-methoxypropyl 


2H), 3.27 (s, 3H), 3.45 (t, 2H), 3.95 (s. 




^ A 

74, 




sulphonyl)amlino] 


3H), 7.03 (0, IH), 7.56 (s, 2H), 7.83 




Metn 




pymnidine 


(s, 4H), 8.40 (a, IH) 




26 


52 


4-^ 1 -xiuiyl-z-meuiyi- 




AA7 


ivicin 


1 


iinidazol-5-yl)-2-(4- {iV-[2- 


3.31 (s, 3H), 3.59 (t, 2H), 4.53 (m, 




39, 




(methoxy-methoxy)ethyl] 


4H), 5.09 (t, IH), 7.03 (d, IH), 4.39 (s, 




Metn 




sulphamoyl} atulino) 


IH), 7.56 (s, IH), 7.80 (m, 4H), 8.39 




LI 




pymniuiiic 








53 


4-(l-Ethyi-2-methyl- 


0.33 (m, 2H), 0.45 (m, 2H), 1.12 (t. 


OA A 

399 


Metn 


1 


imidazol-5-yl)-2-[4-(iv- 


3H), 2.08 (m, IH), 2.40 (s, 3H), 4.59 




A*^ 

47, 




4 111 1\ 

cyclopropylsulpnamoyl) 


(q, 2H), 7.16 (0, IH), 7.68 (m, 3H), 




Metn 




amlmojpyriimdine 


7.86 (a, 2n), 8.41 (0, lil), y.80 (S, Iri) 




Z7 


54 


4-^ 1 -iiuiyi-z-ineuiyi- 




H /\J 


lYlClll 


2 


iinidazol-5-yl)-2- {4-[7V-(4- 


4.10 (d, 2H), 4.70 (q, 2H), 7.12 (s, 




A O 

48, 




methyltluazol-2-ylmethyl) 


1 TT\ O /J 1 TT\ O rrO /J '^TTN T 

IH), 7.38 (d, IH), 7.73 (d, 2H), 7.86 




Metn 




sulphamoyl]aailino} 


(d, 2H), 8.40 (m, 2H), 8.65 (d, IH), 




27 




pyrimidine 


10.11 (s, IH) 






55 


4-( 1 -iitnyi-/-inetiiyi- 






XYlClIl 


2 


imidazol-5-yl)-2- {4-[JV-(3- 


4.10 (d, 2H), 4.70 (q, 2H), 6.03 (s, 




At\ 

49, 




methylisoxazol-S- 


1 TT\ n /J 1 TT\ /J /^TTV ^ Oil 

IH), 7.37 (d, IH), 7.69 (d, 2H), 7.84 




Metn 




ylmethyl)sulphamoyl] 


(d, 2H), 8.20 (t, IH), 8,36 (s, IH), 8.63 




27 




•1 ■ ^ • ■ J " 
amlmo}pynimdme 


/J 1 TT\ 1 A AA "I TT\ 

(d, IH), 10.09 (s, IH) 






5o 


4-^ 1 -litnyi-ii-nieiiiyi- 


i.Zj ^l, Jxx)^ Z. /U v,S, jJuLJ, Z. /*f ^I, ZXl^, 




iviein 


2 


mudazol-5-yl)-2- {^-\N• 


3.10 (m, IH), 3.70 (m, 6H), 4,70 (q. 




50, 




(1 ,4-dioxan-2-ylmethyl) 


2H), 7.35 (d, IH), 7.59 (t, IH), 7.72 




Metn 




sulphamoyl]anilino} 


/J «TT\ TO/* / J OTT\ O At\ / 1 TT\ 

(d, 2H), 7.86 (d, 2H), 8.40 (s, IH), 




27 




■r\\rn tn 1 Hin p 


8 6ird IIT^ lOOOfbrs IH^ 






57 


5-Chloro-4-(l,2- 


0.78 (t, 3H), 1.35 (m, 2H), 2.4 (s, 3H), 


419 


Meth 




dimethylimidazol-5-'yl)-2- 


2.67 (in, 2H), 3.8 (s, 3H), 7.33 (t, IH), 


M-H- 


111, 




[4-(Ar-propylsTilphamoyl) 


7.65 (s, IH), 7.72 (d, 2H), 7.87 (d, 




Meth 




anilinojpyrimidine 


2H), 8.63 (s, IH), 10.14 (s, IH) 




51 
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0 0 fm 2iri 0 27 fm 2H^ 0 72 fm 


431 
t J J. 






iimdazol-5-yl)-2- {4-[yv- 


IH), 2.35 (S, 3H), 2.57 (t, 2rl;, 3.73 (S, 


M-H- 


111 
111, 




(cyclopropylmethyl) 


iilj, /.43 (i, Irlj, /.O ^S, IJtlJ, /.DO ^a, 




Metu 




sulphamoyl] anilino} 


ZM), /.O (a, ZXlJ, O.J J ^s, ixlj, lU.Uo 




41 




pyrimidine 


(S, IH). 










1 S7 (rc\ 21Ti 2 42 2 75 ^'m 


449 


Meth 




dimethylimidazol-5-yl)-2- 


2H), 3.13 (s, 3n), 3.25 (m, 2ti), 3.7o 


Ayr "LT 
JM-H- 


111 

111, 




{4-[A^-(3-methoxypropyl) 


(S, ill), /.5j [X, 1x1;, /.Oo [S^ IHj, /./ 




JVLexn 




sulphamoyljaiiilino} 


^a, /.o/ [0^ zHJ, 0.0 ^S, Ixl;, 




40 




pyilLLllUJliC 


10 15 (s Iffi 






60 


5-Chloro-4-(l,2- 


1.U7 (S, yxl), 2.4 (S, Jxlj, i. /o [Sy 311), 


433 


Mexn 




dimethyliimoazol-5-yl)-2- 


T OT 1 XJ\ T « /o 1 XT\ T T^ 
/.2/ (S, ixlj, /.OD ^S, IJtlJ, fjj {fly 


JVl-Xl- 


111 
111, 




{4-[iv-y-Dutyi)sulpnamoylJ 


2J1}, 7.o3 (a, 2x1;, o.O (^S, 1x1;, iU.lZ 




jVLein 




anilino}pyriniidme 


/„ 1 TT\ 

(s, m;. 






01 




2 40 IH^ 2 89 Ts 3H1 3 12 Cs 3W 


447 


Meth 


3 


methylmiidazol-5 -yl]-2- {4- 


3.18 (s, 3H), 3,31 (t, 2H), 3.52 (t, 2H;, 




28, 




[A^-(2-methoxyethyl) 


4.77 (t, 2x1;, 7.24 (a, IH;, /.5U (brs. 




Metn 




sulphamoyljamlino} 


IH), 7.71 (a, jxl;, /.oo (a, 2ri;, o.42 




A{\ 

4u 




pyriimdme 


fA 1 TJX O 0 1 /*« 1 U\ 

(0, IH), y.ol (s, IH; 






62 


4-[l-(l-Butene-4-yl)-2- 


2.29 (q, 2H), 2.39 (s, 3H), 2.88 (brq, 


443 


Meth 


4 


meinyiiiiuQazoi-D-yij-z- \*f- 










[Ar-(2-methoxyethyl) 


riTT\ Oil /J ITTV OO /— 1TT\ C ZT*^ 

2H), 4.84 (d, IH), 4.88 (s, IH), 5.62 




x >r^^i> 

Meth 




sulphamoyl]axiilino} 


(m, IH), 7.22 (d, IH), 7.48 (brt, IH), 




40 




Dvriinidine 


7.67 (s, IH), 7.71 (d, 2H). 7.87 (d. 
2H), 8.44 (d,lH), 9.82 (s, IH) 






63 


2-Amlino-5-bromo-4-(l ^- 


2.39 (s, 3H), 3.70 (s, 3H), 6.99 (dd. 


343 


Meth 


5 


dimethylimidazol-S-yl) 
pyrimidine 


IH), 7.30 (dd, IH), 7.60 (s, IH), 7.64 
(d, 2H), 8.60 (s, IH), 9.70 (s, IH) 




61 
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64 


4-(l-Methyl-2- 


1.41 (t, 3H), 1.96 (m, 4H), 2.77 (q, 


443 


Meth 


6 


ethylimidazol-5-yl)-2- {4- 


2H), 2.93 (m, IE), 3.16 (m, IH), 3.73 




30, 




[i\r-(tetrahydrofiir-2- 


(m, 2H), 3.96 (s, 3H), 4.82 (m, IH), 




Meth 




ylinethyl)sulphamoyl] 


7.01 (d, IH), 7.38 (s, IH), 7.53 (s, 




45 




anilino}pyrimidine 


IH), 7.80 (m,4H), 8.39 (d, IH) 






65 


4-(l-Methyl-2-ethyl- 


1.39 (t,3H), 2.78 (q,2H). 3.13 (q, 


417 


Meth 


6 


iniidazol-5-yl)-2- {4-[iV-(2- 


2H). 3.28 (s, 3H), 3.45 (t, 2H), 3.95 (s, 




30, 




methoxyethyl)sulphainoyl] 


3H), 4.92 (t, IH), 7.03 (d, IH), 7.40 (s, 




Meth 




anilinojpyrimidine 


IH), 7.58 (s, IH), 7.80 (m, 4H), 8.39 
(d, IH) 




40 


66 


4-(l -Methyl-2-isopropyl- 


1.40 (t, 3H), 3.15 (q, 2H). 3.30 (s, 3H), 


431 


Meth 


7 


imidazol-5-yl)-2.{4-[iV^(2- 


3.42 (t, 2H), 3.96 (s, 3H), 4.98 (t, IH), 




31, 




methoxyethyl)sulphamoyl] 


7.03 (d, IH), 7.49 (s, IH), 7.58 (s. 




Meth 




anilino}pyrimidine 


IH), 7.80 (m, 4H), 8.40 (d, IH) 




40 


67 


4-(l-Methyl-2-isoprop)d- 


0.08 (m, 2H), 0.39 (m, 2H), 0.84 (m. 


427 


Meth 


7 


imidazol-5-yl)-2-{4-[Ar- 


IH), 1.30 (d, 6H), 2.67 (m, 2H), 3.20 




31, 




(cyclopropylmethyl) 


(m, IH), 3.96 (s, 3H), 7.27 (d, IH), 




Mefli 




sulphamoyl]aniliDo} 


7.50 (t, IH), 7.69 (s, IH), 7.75 (d, 2H), 




41 




pyrimidine 


7.97 (d, 2H), 8.43 (d, IH), 9.93 (s, IH) 






68 


4-( 1 -Methyl-2-isopropyl- 


1.41 (d, 6H), 1.90 (m, 3H), 2.94 (m. 


457 


Meth 


7 


iimdazol-5-yl)-2-{4-[JV- 


IH), 3.15 (m, 2H), 3.72 (q, IH), 3.80 




31, 




(tetrahydroflir-2-ylmethyl) 


(q, IH), 3.95 (m, IH), 4.04 (s, 3H), 




Meth 




sulphamoyljatiilino} 


4.82 (t, IH), 7.08 (d, IH), 7.36 (s, IH), 




45 




pyrimidine 


7.60 (s, IH), 7.82 (m, 4H), 8.41 (d, 

2H) 






69 


4-(l-Methyl-2- 


0.10 (m. 2H), 0.45 (m, 2H), 0.91 (m. 


413 


Meth 


6 


e1h)dimidazol-5-yl)-2- {4- 


IH), 1.30 (t, 3H), 2.82 (m, 4H), 3.96 




30, 




[AT-Ccyclopropylmethyl) 


(s, 3H), 4.76 (m, IH), 7.03 (d, IH), 




Meth 




sulphamoyl]anilino} 


7.46 (s, IH), 7.58 (s, IH), 7.82 (m, 




41 




pyrimidine 


4H). 8.40 (d, IH) 
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70 

7 


4-(l-Methyl-2- 
trifluoromethyliimdazol-S- 
yl)-2- {4-[iV-(tetrahydrofiir- 
2-ylmethyl)sulphamoyl] 
aiulino}pyrimidine 


1.51 (m, IH), 1.78 (m, 3H), 2.74 (t, 
2H), 3.56 (m, IH), 3.65 (q, IH), 3.76 
(m, IH), 4.16 (s, 3H), 7.36 (d, IH), 
7.49 (t, IH), 7.73 (d, 2H), 7.90 (m, 
3H), 8.60 (d,lH), 10.10 (s,lH) 


483 


Meth 
32, 
Meth 
45 


71 


5-Chloro-4-(l,2- 
dimethylimidazol-5-yl)-2- 
[4.(7/.^butyl-A^-methyl 
sulphamoyl)anilmo] 
pyrimidine ■ 


1.23 (s, 9H), 2.42 (s, 3H), 2.85 (s, 3H), 
3.77 (s, 3H), 7.65 (s, IH), 7.7 (d, 2H), 
7.87 (d, 2H), 8.62 (s, IH), 10.17 (s, 
IH) 


447 
M-H- 


Meth 

111. 

Meth 

64 


72 


4-(l-Ethyl-2- 

methylimidazol-5-yl)-2-[4- 

(iV-all)dsulphamoyl) 

anilinojpyrmiidine 


1.20 (t, 3H), 2.39 (s, 3H), 3.40 (m, 
2H), 4.57 (q, 2H), 5.00 (d, IH), 5.14 
(d, IH), 5.67 (m, IH), 7.21 (d, IH), 
7.59 (t, IH), 7.68 (s, IH), 7.70 (d, 2H). 
7.89 (d, 2H), 8.43 (d, IH), 9.82 (s, IH) 


399 


Meth 
27, 
Meth 
53 


'Puri 


fled by flash chromatography on siUca gel eluting with DCM / 2% methanoUc ammonia 



(100:0 increasing in polarity to 95:5). 

^ Purified by preparative HPLC (gradient of H20:CH3CN (5:95 increasing in polarity to 95:5) 
5 containing 0.2%TFA over 8 min on a 21xl00mm RPB base deactivated C18 column). 
^ Reaction mixture evaporated before aqueous work-up with EtOAc extraction. The crude 
product was purified by flash chromatography on siUca gel eluting with DCM / 2% 
methanolic ammonia (100:0 increasing in polarity to 92:8). 

^ Reaction mixture evaporated before aqueous work-up with EtOAc extraction. The crude 
10 product was purified by flash chromatography on silica gel eluting with DCM/ MeOH (98:2 
increasmg in polarity to 92:8). 

^ Purified by flash chromatography eluting with DCM / MeOH (100:0 increasing in polarity to 
95:5). 

^ Purified by flash chromatography eluting with EtOAc / MeOH (100:0 increasing in polarity 
15 to 80:20). 

^ Purified by flash chromatography eluting with EtOAc / MeOH (100:0 increasing in polarity 
to 90:10). 
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Example 73 

4-fL2-Dimethvlimidazol-5-vlV2-f4-W42-(2- 
methoxvethoxv^ethvllsulphamovnanilinoVvrimidine hydrochloride 

IM Ethereal hydrogen chloride (4ml) was added to solution of 4-(l,2- 

5 dimethylimidazol-5-yl)-2-(4-(A^^butoxycarbonyl)-N-[2-(2-methoxy 

anilmo)pyrimidine (Method 55; 77mg, O.Minmol) in anhydrous dioxane (2nil) and the 
mixture stirred at ambient temperature for 5 days. The volatiles were removed by evaporation 
and the residue triturated with ether, collected by filtration, washed with ether (2 x 10ml) and 
dried to give the title compound (65mg (96%) as a yellow sohd. NMR 2.70 (s, 3H), 2.86 (m, 

10 2H), 3.18 (s, 3H), 3.36 (m, 4H), 3.42 (m, 2H), 4.08 (s, 3H), 7.38 (d, IH), 7.58 (s, IH), 7.74 (d, 
2H), 7.93 (d, 2H), 8.40 (s, IH), 8.69 (d, IH), 10.25 (s, IH); m/z 447. 

Examples 74-75 



The following compounds were synthesised in an analogous method to Example 73. 



Ex 


Compound 


NMR 


m/z 


SM 


74 


4-(l,2-Dimethyliimdazol-5-yl)- 

2-[4-(iV-{2-[2-(2- 

methoxyethoxy)ethoxy]ethyl} 

sulphamoyl)anilino]pyriinidine 

hydrochloride 


2.63 (s, 3H), 2.84 (m, 2H), 3.20 (s, 
3H), 3.40 (m, lOH), 4.08 (s, 3H), 
7.38 (d, IH), 7.48 (m, IH), 7.73 (d, 
2H), 7.90 (d, 2H), 8.38 (s, IH), 
8.66 (d, IH), 10.22 (s, IH) 


491 


Meth 
56 


75 


4-(l,2-Dimethylimidazol-5-yl)- 
2-{4-[iV-(2-{2-[2-(2- 
meflioxyethoxy)ethoxy]ethoxy} 
ethyl)sulphamoyl]aiiilino} 
pyrimidine hydrochloride 


2.68 (s, 3H), 2.85 (m, 2H), 3.20 (s, 
3H), 3.40 (m, 14H), 4.08 (s, 3H), 
7.32 (d, IH), 7.46 (m, IH), 7.73 (d, 
IS), 7.89 (d, 2H), 8.40 (s, IH), 
8.62 (d, IH), 10.22 (s, IH) 


535 


Meth 
57 



15 

Example 76 

4''(1.2-Dimethvlimidazol"5-ylV2-(4-r//-(2-mesvlethvl) sulphamovllanilinolpvrimidine 

4-Dimethylaminopyridine (3mg, 0.025mmol) and 3-methyoxypropylamine (200pil, 
2nmiol) were added to a solution of 4-(l,2-dimethylimidazol-5-yl)-2-(4- 
20 (fluorosulphonyl)anilino)pyrimidine (Method 59; 87mg, 0.25nimol) in NMP (ImL) and the 
mixture heated at lOO^C for 18 hours. The mixture was allowed to cool to ambient 



wo 02/20512 



-55- 



PCT/GBOl/03864 



temperature and the solvent removed by evaporation. The residue was purified by preparative 
LCMS (constant flow of 5% v/v (35% NH3 in MeOH) with a gradient of HzOrCHsCN (5:95 
increasing in polarity to 95:5) over 7.5 min) to give the title compound (9lmg, 81%) as a 
solid. NMR 2.38 (s, 3H), 2.97 (s, 3H), 3.11 (m, 2H), 3.21 (m, 2H), 3.95 (s, 3H), 7.20 (d, IH), 
5 7.61 (s, IH), 7.75 (m, 3H), 7.95 (d, 2H), 8.43 (d, IH), 9.95 (s, IH); m/z 451. 

Examples 77-79 



The following compounds were synthesised in an analogous method to Example 76. 



Ex 


Compound 


NMR 


m/z 


77 


4-(l,2-Dimethyliinidazol-5-yl)-2-{4- 

[A'^(3-morpholinopropyl) 

sulphamoyl]amlino}pyrimidine 


1.58 (m, 2H), 2.33 (m, 9H), 3.02 (t, 2H), 
3.64 (m, 5H), 3.90 (s, 3H), 6.95 (d, IH), 
7.45 (m, 2H), 7.72 (m, 4H), 8.35 (d, IH) 


472 


78 


4-(U-Dimefliylimidazol-5-yl)-2-(4- 
{iV^-[2-(iV;iV^limethylamino)ethyl] 
sulphamoyl} aiiilmo)pyriniidine 


2.01 (s, 6H), 2.24 (t, 2H), 2.40 (s, 3H), 
2.91 (t, 2H), 3.93 (s, 3H), 6.95 (d, IH), 
7.42 (m, 2H), 7.72 (m, 4H), 8.34 (d, IH) 


416 


79 


4-(l ,2-Dimethyliimdazol-5-yl)-2- {4- 

[7/-(2-piperidm-l-ylethyl) 

sulphamoyl]aiulino}pyriniidme 


1.40 (m, 6H), 2.13 (m, 3H), 2.30 (m, 
6H), 2.89 (t, 2H), 3.90 (s, 3H), 6.95 (d, 
IH), 7.45 (m, 2H), 7.72 (m, 4H), 8.35 
(d,lH) 


456 



10 Example 80 

4-ri-f2-MethoxvethvlV2-me1hvlimidazol-5»vll"2-(4-rj\^-fteta^ 
sulphamovllanilinolpvrimidine 

A mixture of 4-[l-(2-methoxyethyl)-2-methylimidazol-5-yl]-2-N-(4- 
fluorosulphonylanilino)pyrimidine (Method 60; 200mg, 0.51mmole) and polystyrene 

1 5 supported dimethylaminopyridine (800mg: 1 .6mmol/g resin) in l-methyl-2-pyrrolidone (4ml) 
was stirred for 10 minutes at ambient temperature. Tetrahydrofurfurylamine (258 mg, 
2.55mmol) was added and the reaction mixture heated at 90°C for 40 hours then at 100°C for 
48 hours. The volatiles were removed by evaporation and the residue purified by column 
chromatography on silica gel eluting with DCM / MeOH (99:1 increasing in polarity to 96:4) 

20 to give a purified product (120mg) was triturated with ether, collected by filtration and dried 
at 80''C under vacuum to give the title compound (55mg, 23%). NMR 1.52 (m, IH), L70-1.88 
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(m, 3H), 2.39 (s, 3H), 2.75 (m, 2H), 3.10 (s, 3H), 3.49 (t, 2H), 3.55 (m, IH), 3.67 (m, IH), 

3.78 (m, IH), 4.74 (t, 2H), 7.23 (d, IH), 7.49 (t, IH), 7.70 (d, 3H), 7.85 (d, 2H), 8.42 (d, IH), 

9.79 (s, lH);m/z473. 



Examples 81-82 

The following compounds were synthesised in an analogous to Example 80. 



Ex 


Compound 


NMR 


m/z 


81 
1 


4-[l-(2-Methoxyethyl)-2- 
methylimidazol-5-yl]-2- {4-[N- 
(cyclopropylmethyl) 
sulphamoyI]ai]ilino}pyrimidine 


0.06 (m, 2H), 0.34 (m, 2H), 0.79 (m, IH), 
2.40 (s, 3H), 2.62 (t, 2H), 3.11 (s, 3H), 
3.50 (t, 2H), 4.76 (t, 2H), 7.24 (d, IH), 
7.50 (t, IH), 7.69 (s, IH), 7.70 (d, 2H), 
7.87 (d, 2H), 8.42 (d, IH), 9.79 (s, IH) 


443 


82 

2 


4-[l-(2-Methoxyethyl)-2- 
methylimidazol-5-yl]-2-{4-[^:-(3- 
methoxypropyl)sulphamoyl] 
anilino} pyrimidine 


1.60 (m, 2H), 2.40 (s, 3H), 2.77 (bit, 2H), 
3.12 (s. 3H), 3.15 (s, 3H), 3.28 (m, 2H), 
3.52 (t, 2H), 4.74 (t. 2H), 7.24 (d, IH), 
7.36 (brs, IE), 7.70 (d, 3H), 7.88 (d, 2H), 
8.40 (d, IH), 9.80 (s, IH) 


461 



Purified by column chromatography elutmg with DCM/ MeOH (98:2 increasing in polarity 
to 90:10). 

^ Purified by column chromatography eluting with DCM/ MeOH (98:2 increasing in polarity 
10 to 95:5). 



Example 83 

4-n"Ethvl-2'methvUmidazol-5-vlV2"f4-fAr-flivdroxvethvllsulphm 

Chlorosulphonic acid (150|j.L, 2.16nmiol) was added dropwise to solution of 2- 

1 5 anilino-4-(l -ethyl-2-methylimidazol-5-yl)pyrimidine (Example 28; 1 50mg, 0.54nmiol) in 

thionyl chloride (3ml) cooled at 0°C and the mixture stirred at 0°C for 10 minutes then heated 
at 90°C for 90 minutes. The volatiles were removed by evaporation and the residue was dried 
under high vacuum (<2mmHg) for 1 hour. The resulting solid was placed under nitrogen and a 
solution of ethanolamine (494mg, S.lmmol) in MeOH (3ml) added. The mixture was stirred 

20 for 30 minutes and the volatiles were evaporated in vacuo. Water (20ml) was added and the 
precipitated solid was collected by filtration, washed with water (2 x 10ml) and ether (2 x 
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lOml) and dried under vacuum at 60°C to yield the title compound (177mg, 81%) as a beige 
solid. NMR 1.22 (t, 3H), 2.41 (s, 3H), 2.80 (s, 2H), 3.38 (q, 2H), 4.63 (m. 3H). 7.20 (d, IH), 
7.36 (s, IH), 7.77 (s, IH), 7.82 (d, 2H), 7.91 (d, 2H), 8.34 (d, IH), 9.85, (s, IH); m/z 403 

5 Examples 84-125 



The following compounds were synthesised in an analogous method to Example 83. 



Ex 


Compound 


NMR 


m/z 


SM 


fid 


A-M -Pthvl-9-Tnetlivl- 


0 76 Cs 6Hn 1 20 ft 3H) 2 40 fs SH) 


445 


Ex 




iTnifla7nUS-vn-9-/4-rA/-n- 


2 57 Cm. 2ID 3 06 fd 2in 4 40 ft IJD 




28 




xiyui u Ay-i& J Zi-ujijuiwuijr 1" 


4 55 fa 2En 7 20 fm 2ID 7 68 Cm 








propyl)sulphamoyl] 


3H), 7.84 (d, 2H), 8.40 (d, IH), 9.80 (s, 








anilinopyrimidine 


IH) 






oD 


A f'i T7fVi\/l 0 
*r-^ 1 -Huiyi-Z- 


1 18 ft 1 ^0 fm 2H^ 2 18 fs I'FH 


417 

*tl / 


Fx 




mcinyiimiudzox*- j-yi 


1 78 ft 2H'^ 3 38 fn 2H^ 4 38 ft IW 




28 




|*t-[i v-\^ J -nyuroAyprupy 1 ) 


4 58 fo 2fn 7 20 fd Ifffc 7 28 fs IVC\ 








sulphamoyl] anilino } 


7.68 (m, 3H), 7.84 (d, 2H), 8.41 (d, IH), 








pyriuiiQinc 


Q 80 ITTk 






OO 


4-^ 1 jZ-jjimeinyiimiciazoi- 










j-yij-z-[4-^yv-aiiyi- 










suipjtiamoyi ^amunoj 










pyrimidine 


7.68 (d, 2H), 7.9 (d, 2H), 8.43 (d, IH), 
9.93 (s, IH) 






87 


4-(l ,2-Dimethylimidazol- 


2.50 (s, 3H +DMSO peak), 3.02 (s, IH), 


381 


Ex 5 




5-yl)-2-{4-[iV-(l-propyn- 


3.63 (m, 2H), 4.03 (s, 3H), 7.25 (d, IH), 


(M-H)- 






3-yl) sulphamoyl]anilino} 


7.72 (d, 2H), 7.93 (m, 3H), 8.0 (d, 2H), 








pyrimidine 


8.55 (d, IH), 10.07 (s, IH) 






88 


4-(l ,2-Dimethylimidazol- 


0.73 (s, 6H), 2.38 (s, 3H), 2.55 (d, 2H), 


429 


Ex 5 




5-yl)-2-{4-[i\^(2,2. 


3.07 (d, 2H), 3.95 (s, 3H), 4.4 (t, IH), 


(M-H)- 






dimethyl-3-hydroxy- 


7.15 (s, IE), 7.2 (d, IH), 7.63 (s, IH), 








propyl)sulphamoyl] 


7.68 (d, 2H), 7.9 (d, 2H), 8.43 (d, IH), 








anilino}pyrimidine 


9.97 (s, IH) 
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89 


4- (l ,2-Dimethyliinidazol- 

5- yl)-2-{4-[iV-(3-hyclioxy 
propyl)sulphamoyl] 
anilino}pyriinidine 


1.5 (m, 2H), 2.37 (s, 3H), 2.76 (m, 2H), 
3.33 (m, 2H), 3.95 (s, 3H), 4.36 (t, IH), 
7.2 (d, IH), 7.27 (t, IH), 7.63 (s, IH), 
7.67 (d. 2H), 7.9 (d, 2H). 8.43 (d, IH), 
9.92 (s, IH) 


401 

(M-H)- 


Ex5 


90 


4- (l ,2-Dimethylimidazol- 

5- yl)-2-[4-(JV-ethyl- 
sulphamoyl)anilmo] 
pyrimidine 


0.97 (t, 3H), 2.38 (s, 3H), 2.77 (m, 2H), 
3.96 (s, 3H), 7.2 (d, IH), 7.3 (t, IH), 
7.63 (s, IH), 7.68 (d, 2H), 7.92 (d, 2H), 
8.43 (d, IH), 9.93 (s, IH) 


371 

(M-H)- 


Ex 5 


91 


4- (l,2-Dimethylimidazol- 

5- yl)-2-{4-[iV-(2- 
hydroxyethyl)sulphamoyl] 

anilino } pyrimidine 


2.37 (s, 3H), 2.77 (t, 2H), 3.33 (m, 2H), 
3.93 (s, 3H), 4.62 (t, IH), 7.18 (d, IH), 
7.3 (s, IH), 7.63 (s, IH), 7.7 (d, 2H), 7.9 
(d, 2H), 8.43 (d, IH), 9.93 (s, IH) 


387 
(M-H)- 


Ex 5 


92 


4- (l,2-Dimetiiyliinidazol- 

5- yl)-2-(4-{JV-[2-(2- 
hydroxyethoxy) 

ethyl] sulphamoyl} anilino) 
pyrimidine 


2.37 (s, 3H), 2.9 (m, 2H), 2.33 (m, 4H), 
3.43 (m, 2H), 3.96 (s, 3H), 4.5 (t. IH), 
7.2 (d, IH), 7.42 (t, IH), 7.63 (s. IH), 
7.7 (d, 2H), 7.92 (d, 2H), 8.43 (d, IH), 
9.93 (s, IH) 


431 

(M-H)- 


Ex 5 


93 


4-(l ,2-DimethylimidazoI- 
5-yl)-2-{4-[i\^-(pyrid-2- 
ylmethyl)sulphamoyl] 
aniluio}pyrimidine 


2.4 (s, 3H), 3.95 (s, 3H), 4.07 (s, 2H), 
7.2 (m, 2H), 7.35 (d, IH), 7.63 (s IH), 
7.7 (m, 3H), 7.88 (d, 2H), 8.0 (s, IH), 
8.43 (m, 2H), 9.93 (s, IH) 


434 
(M-H)- 


Ex 5 


94 


4- (l ,2-Dimethylimidazol- 

5- yl)-2-{4-[7V-(pyrid-3- 
ylmethyl)sulphamoyl] 
anilino}pyriinidine 


2.4 (s. 3H), 3.96 (s, 3H). 4.02 (d, 2H), 
7.2 (d, IH), 7.27 (m, IH), 7.63 (m, 2H), 
7.7 (d, 2H), 7.9 (d, 2H), 8.03 (t, IH), 8.4 
(m, 3H), 9.93 (s, IH) 


434 
(M-H)- 


Ex 5 


95 


4- (l ,2-Dimethylimidazol- 

5- yl)-2-[4-(iV^pentyl- 
sulphamoyl)amlino] 
pyrimidine 


0.8 (t, 3H), 1.2 (m, 4H), 1.35 (m, 2H), 
2.38 (s, 3H), 2.7 (m, 2H), 3.95 (s, 3H), 
7.2 (d, IH), 7.3 (t, IH), 7.63 (s, IH), 
7.67 (d, 2H), 7.92 (d, 2H), 8.43 (d, IH), 
9.93 (s, IH) 


413 
(M-H)- 


Ex 5 
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yo 


4- ^ 1 ,/-Liiineijiyiinuuazoi- 

5- yl)-2-{4.[iV-(5-liydroxy- 
pentyl)siilphamoyl] 
amlmo}pyrimidine 


i.z/ ^niy oxi^y Z.JO ^s, jnjy z« / ^m, zn^, 
3.27 (m, 2H), 3.96 (s, 3H), 4.27 (t. IH), 
7.2 (d, IH), 7.3 (t, IH). 7.63 (s, IH), 
7.67 (d, 2H), 7.9 (d, 2H), 8.43 (d, IH), 
9.92 (s, IH) 


4Z1^ 

(M-H)- 


JiX D 


yl 


1 jZ-i^inieinyiiniiaa^ui- 
5-yl)-2-{4-[iV-(3- 
ethoxypropyl)sulphamoyl] 
anilino}pyriinidine 


2.77 (m, 2H), 3.27 (m, 4H), 3.95 (s, 
3H), 7.2 (d, IH), 7.33 (t, IH), 7.63 (s, 
IH), 7.67 (d, 2H), 7.93 (d, 2H), 8.43 (d, 

IH), 9.93 (s, IH) 


49 Q 
(M-H)- 


Fx 5 


98 


4-(l ,2-L>iinetiiyiiiniaa2oi- 
5^yl)-2-(4-[iV-(2-hydroxy- 
propyl)sulphamoyl] 
aiulino}pyrimidine 


l.UZ ^G, 1^X1^9 Z.4 [Sy OxXjf Z.OJ ^m, ZXl^y 

3.57 (m, IH), 3.98 (s, 3H), 4.63 (d, IH), 
7.22 (d, IH), 7.32 (t, IH), 7.67 (s, IH), 
7.7 (d, 2H), 7.92 (d, 2H), 8.43 (d, IH), 
9.92 (s, IH) 


(M-H)" 


HA J 


99 


4-(l ,2-JJinieuiyiiniiaazox- 

5.yl)-2.{4-[A^.(3- 

isopropoxypropyl) 

sulpharQoyl]amlino} 

pyrimidine 


1 n ^Ti^ 1 (m 9TTi 9 (q '^vr\ 
\Q.f 0x1^, i.^j \^ni, zjli^5 z.oo ^o, on^, 

2.76 (m, 2H), 3.27 (m, 2H), 3.4 (m, 

IH), 3.95 (s, 3H), 7.18 (d, IH), 7.3 (t, 

IH), 7.63 (s, IH), 7.68 (d, 2H), 7.92 (d, 

2H), 8.43 (d, IH), 9.93 (s, IH) 


(M-H)- 




100 


4- (l,2-Dimethylimidazol- 

5- yl)-2- |4-[iv-(z- 
hydroxybutyl)sulphamoyl] 
anilino}pyrixnidine 


0.8 (t, 3H), 1.22 (m, IH), 1.4 (m, IH), 

Z,J/ [By jJtijy Z.OD ^111, ZXl^, J,Z,/ {Jllf 

IH), 3.95 (s, 3H), 4.55 (d, IH), 7.2 (d, 
IH), 7.25 (t, IH), 7.63 (s, IH), 7.7 (d, 
2H), 7.92 (d, 2H), 8.43 (d, IH), 9.92 (s, 
IH) 


415 


Ex 5 


101 


4-(l ,2-DimethyliInidazo^ 
5-yl)"2-{4-[A^-(2-pyrid-2^ 
ylethyl)sulphainoyl] 
anilino}pyriimdme 


2.38 (s, 3H), 2.83 (t, 2H), 3.07 (m, 2H), 
3.95 (s, 3H), 7.18 (m, 3H), 7.47 (t, IH), 
7.63 (s IH), 7.67 (m, 3H), 7.9 (d, 2H), 
8.42 (d, 2H), 9.93 (s, IH) 


448 
(M-H)- 


Ex 5 
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102 


4- ( 1 ,2-Dimethyliinidazol- 

5- yl)-2-{4-[iV-(2-pyrid-4- 
ylethyl)sulphamoyl] 
amlino}pyriimclme 


2.37 (s, 3H), 2.7 (t, 2H), 3.0 (m, 2H), 
3.95 (s, 3H), 7.17 (m, 3H), 7.5 (t, IH), 
7.63 (s IH), 7.67 (d, 2H), 7.9 (d, 2H), 
8.42 (m, 3H), 9.93 (s, IH) 


448 
(M-H)- 


Ex 5 


103 


4-(l-Methyl-2-ethyl- 

iimdazol.5-yl)-2-[4-(Ar- 
cyclopropylsulphamoyl) 
anilino]pyriinidine 


0.30 (m, 2H), 0.44 (m, 2H), 1.23 (t, 
3H), 2.06 (m, IH), 2.73 (q, 2H), 3.95 (s, 
3H), 7.20 (d, IH), 7.69 (m, 4H), 7.90 (d, 
2H), 8.43 (d, IH), 9.80 (s, IH) 


399 


Ex. 
29 


104 
1 


4-[l-(2,2,2- 

Trifluoroethyl)-2-methyl- 

iimdazol-5-yl]-2-{4-[JV- 

(cyclopropylmethyl) 

sulphamoyljamlino} 

pyrimidine 


0.02 (m, 2H), 0.30 (m, 2H), 0.78 (m, 
IH), 2.40 (s, 3H), 2.59 (t, 2H), 5.76 (q, 
2H), 7.21 (d, IH), 7.46 (t, IH), 7.65 (d, 
2H), 7.73 (s, IH), 7.81 (d, 2H), 8.42 (d, 
IH), 9.93 (s, IH) 


467 


Ex 
30 


105 
1 


4-[l-(2^> 

Trifluoroethyl)-2-methyl- 
imidazol-5-yl]-2-{4-[iV-(2- 
methoxyethyl)sulphainoyl] 
anilmo}pyrimidine 


2.50 (s, 3H), 3.13 (m, 2H), 3.29 (s, 3H), 
3.41 (T, 2H), 5.05 (brs, IH), 5.38 (q, 
2H), 7.03 (d, IH), 7.48 (s, IH), 7.57 (s, 
IH), 7.70 (d, 2H), 7.81 (d, 2H), 8.41 (d, 
IH) 


471 


Ex 
30 


106 
1 


4-[l-(2,2,2- 

Trifluoroethyl)-2-methyl- 

imidazol-5-yl]-2-(4-(A/- 

cyclopropylsulphamoyl) 

amlmo)pyrimidine 


0.30 (m, 2H), 0.47 (m, 2H), 2.03 (m, 
IH), 2.40 (s, 3H), 5.77 (q, 2H), 7.20 (d, 
IH), 7.73 (ra, 4H), 7.81 (d, 2H), 8.42 (d, 
IH), 9.96 (s, IH) 


453 


Ex 
30 


107 

5 


4-(l-Isopropyl-2- 

methyliimdazol-5-yl)-2- 

{4-[iVK2-methoxyethyl) 

sulphamoyl]ai)ilino} 

pyrimidine 


1.48 (d, 6H), 2.51 (s, 3H), 2.86 (m, 2H), 
3.16 (s, 3H), 3.29 (t. 2H), 5.66 (sept, 
IH), 7.14 (d, IH), 7.46 (s, IH), 7.49 (t, 
IH), 7.69 (d, 2H), 7.89 (d, 2H), 8.45 (d, 
IH), 9.88 (s, IH) 


431 


Bx 
32 
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108 


4-(l,2,4-Trimethyl- 


2.28 (s, 3H), 2.35 (s, 3H), 2.90 (q, 2H), 


416 


Ex 


3 


imida20l-5-yl)-2-{4-[iV-(2- 


3.18 (s, 3H), 3.75 (s, 3H), 6.98 (d, IH), 




31 




methoxyethyl)sulphamoyl] 


7.44 (t, IH), 7.70 (d, 2H), 7.95 (d, 2H), 








aiulino}pyrimidine 


8,52 (d, IH), 9.95 (s, IH) 






109 


5-Bromo-4-(l,2- 


2.44 (s, 3H), 3.75 (s, 3H), 7.15 (s, 2H), 


424 


Ex 




dimethyliimdazol-5-yl)-2- 


7.65 (s, IH), 7.75 (d, 2H), 7.85 (d, 2H), 




63 




(4-sulphainoylanilino) 


8.70 (s, IH), 10.15 (s, IH) 








pyrimidine 








110 


5-Bromo-4-(l,2- 


0.78 (t, 3H), 1.39 (q, 2H), 2.41 (s, 3H), 


466 


Ex 




diraethylimidazol-5-yl)-2- 


2.68 (q, 2H), 3.75 (s, 3H), 7.35 (t, IH), 




63 




[4-(iV-propylsulphainoyl) 


7.64 (s, IH), 7.70 (d, 2H), 7.88 (d, 2H), 








anilinojpyrimidine 


8.70 (s, IH) 






111 


5-Bromo-4-(l,2- 


1.58 (q, 2H), 2.40 (s, 3H), 2.76 (q, 2H), 


498 


Ex 


4 


dimethylimidazol-5-yl)-2- 


3.14 (s, 3H). 3.28 (m, 2H), 3.73 (s, 3H), 




63 




{4-[A''-(3-inethoxypropyl) 


7.36 (t, IH), 7.64 (s, IH), 7.71 (d, 2H), 








siilphainoyl]aiiilino} 


7.87 (d, 2H), 8.70 (s, IH) 








pyrimidine 








112 


5-Bromo-4-(l,2- 


2.38 (s, 6H), 3.75 (s, 3H), 7.10 (m, IH), 


438 


Ex 


4 


dimethylimidazol-S -yl)-2- 


7.62 (s, IH), 7.70 (d, 2H), 7.87 (d, 2H), 




63 




[4-(A^-methylsulphamoyl) 


8.70 (s, IH) 








anilinojpyrimidine 








113 


5-Bromo-4-(l,2- 


0.05 (q, 2H), 0.31 (q, 2H), 0.78 (m. IH), 


476 


Ex 


4 


dimethyliinidazol-5-yl)-2- 


2.39 (s, 3H), 2.60 (t, 2H), 3.72 (s, 3H), 




63 




{4-[iV-(cyclopropylmethyl) 


7.45 (t, IH), 7.60 (s, IH), 7.70 (d, 2H), 








sulphamoyl]amlino} 


7.82 (d,2H), 8.70 (s,lH) 








pyrimidine 








114 


4-(l,2,4-Trimethyl- 


2.26 (s, 3H), 2.34 (s, 3H), 3.76 (s, 3H), 


358 


Ex 


3 


imidazol-5-yl)-2-(4- 


6.95 (s, IH), 7.14 (s, 2H), 7.72 (d, 2H), 




31 




sulphamoylanilino) 


7.90 (s, 2H), 8.50 (s, IH), 9.90 (s, IH) 








pyrimidine 
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lis 

3 


4-(l,2,4-Trimetliyl- 
iimda20l-5-yl)-2-[4-(7V- 
methylsulphamojd) 
amlino]pyrimidine 


2.23 (s, 3H), 2.32 (s, 3H), 2.38 (d, 3H), 
3.75 (s, 3H), 6.98 (s, IH), 7.18 (m, IH), 
7.67 (d, 2H) 7.95 (d, 2H), 8.50 (d, IH), 
9.98 (s, IH) 


372 


Ex 
31 


116 

s 


4-(l,2,4-Trimethyl- 
imidazol-5-yl)-2- {4-[iV-(3- 
A'iTV-dimethylamino- 
propyl)sulphamoyl] 
amlino}pyrimidine 


1.45 (q, 2H), 2.05 (s. 3H), 2.12 (t. 2H), 
2.15 (s, 3H), 2,35 (s, 3H), 2.75 (q, 2H), 
3.72 (s, 3H), 6.95 (d, IH). 7.32 (t, IH), 
7.68 (d, 2H), 7.93 (d, 2H), 8.50 (d, IH), 
9.95 (s, IH) 


444 


Ex 
31 


117 

3 


4-(l,2,4-Trimethyl- 
imidazol-5-yl)-2-[4-(Ar-/- 
butylsulphamoyl) 
anilino]pyriinidine 


1.08 (s, 9H), 2.27 (s, 3H), 2.34 (s, 3H), 
3.72 (s, 3H), 6.95 (d, IH), 7.25 (s, IH), 
7.70 (d, 2H), 7.90 (d, 2H), 8.50 (d, IH), 
9.90 (s, IH) 


414 


Ex 
31 


118 

3 


4-(l,2,4-Trimethyl- 
imidazol-5-yl)-2-{4-[i\r- 
(1,1 -dimethylpropyl) 

sulphamoyl]amliDo} 
pyrimidine 


0.71 (t, 3H), 1.01 (s, 3H), 1.21 (q, 2H), 
2.30 (s, 3H), 2.40 (s, 3H), 3.77 (s, 3H), 
7.0 (d, IH), 7.14 (s, IH), 7.70 (d, 2H), 
7.89 (d, 2H), 8.58 (d, IH), 9.98 (s, IH) 


428 


Ex 
31 


119 

3 


4-(l,2,4-Trimethyl- 
imidazol-5-yl)-2-[4-(iV- 
cyclopropylsulphamoyl) 
aiulinojpyrimidine 


0.04 (m, 2H), 0.15 (m, 2H), 1.78 (m, 
IH), 3.40 (s, 3H), 6.64 (d, 2H), 7.32 (s, 
IH), 7.38 (d, 2H), 7.62 (d, 2H), 8.20 (d, 
IH), 9.63 (s, IH) 


398 


Ex 
31 


120 


4- (l ,2-Dimethylimidazol- 

5- yl).2.[4-(JV- 
propylsulphamoyl) 
anilmo]pyriinidine 


0.75-0.80 (t, 3H), 1.29-1.41 (m, 2H), 
2.37 (s, 3H), 2.64-2.70 (q, 2H), 3.95 (s, 
3H), 7.18 (d, IH), 7.32 (t, IH), 7.62 (s, 
IH), 7.68 (d, 2H), 7.90 (d. 2H), 8.42 (d, 
1H),9.89(S,1H) 


387 


Ex 5 
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121 


4-(l ,2-Dimethyliinidazol- 
5.yl)-2-[4-(^'- 
cyclopropydsidphamoyl) 
amlmo]pyrimidine 


0.00-0.06 (m, 2H), 0.08-0.17 (m, 2H), 
1.74-1.80 (m, IH), 2.05 (s, 3H), 3.63 (s, 
3H), 6.87 (d, IH), 7.31 (s, IH), 7.33 
(brs, IH), 7.38 (d, 2H), 7.61 (d, 2H), 
8.11 (d,lH), 9.60 (s. IH) 


385 


Ex 5 


122 


4- ( 1 ,2-Diinethyliinidazol- 

5- yl)-2-[4-(^- 
cyclobutylsulphamoyl) 
amlinojpyrimidiae 


1.4-1.50 (m, 2H), 1.65-1.78 (m, 2H), 
1.84-1.93 (m, 2H), 2.37 (s, 3H), 3.52- 
3.66 (m, IH), 3.94 (s, 3H), 7.19 (d, IH), 
7.63-7.71 (m, 4H), 7.89 (d, 2H), 8.43 (d, 
IH), 9.89 (s, IH) 


399 


Ex 5 


123 


4- (l ,2-Diinethylimidazol- 

5- yl>2-{4-[iV-(2,2,2- 
trifliioroethyl)sulphamoyl] 
anilino}pyriiiiidine 


2.38 (s, 3H), 3.63 (q, 2H), 3.95 (s, 3H), 
7.20 (d, IH), 7.63 (s, IH), 7.73 (d, 2H), 
7.93 (d, 2H), 8.35 (brs, IH), 8.43 (d, 
IH), 9.94 (s, IH) 


427 


Ex 5 


124 


4- (l ,2-Dimethyliiiudazol- 

5- yl)-2-{4-[iV-(3- 
trifluoromethylphenyl) 
sulphamoyl]anilino} 
pyrimidine 


2.36 (s, 3H), 3.89 (s, 3H), 7.19 (d, IH), 
7.32-7.37 (m, 3H), 7.44 (d, IH), 7.62 (s, 
IH), 7.69 (d, 2H), 7.87 (d, 2H), 8.40 (d, 
IH), 9.93 (s, IH), 10.50 (brs, IH) 


489 


Ex 5 


125 


4-(l-Ethyl-2- 

methyliiiiidazol-5-yl)-2-[4- 

(A''-methylsulphamoyl) 

amlinolpyrimidine 


9.81 (s, IH), 8.43 (d, IH), 7.91 (d, 2H), 
7.75-7.65 (m, 3H), 7.27-7.18 (m, 2H), 
4.60 (q, 2H), 2.42-2.37 (m, 6H), 1.19 (t, 
3H) 


373 


Ex 
28 


'Puri 


fied by flash chromatography eluting with DCM/ 2% methanolic atmnoma (100:0 



increasing in polarity to 95:5). 
^ Purified by passing through an Isolute amine column. 
5 ^ Purified by flash chromatography eluting with DCMZMeOH (1 00:0 increasing in polarity to 
95:5). 

^ Purified by flash chromatography eluting with DCM/MeOH (100:0 increasing in polarity to 
98:2). 

^ Product isolated by aqueous work-up and extraction with EtOAc. Extracts washed with IM 
10 aqueous acetic acid and aqueous sodium bicarbonate solution. 
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Example 126 

4-fl-Etfavl-2-methvliniidazol-5-vlV2-f4-W-r2-(2-h^ 
pvrimidine 

Chlorosulphonic acid (150|j,l, 2.16inmol) was added dropwise to a solution of 2- 
5 aiiilino-4-(l-ethyl-2-methylimidazol-5-yl)pyriinidine (Example 28; ISOmg, 0.54inmol) in 
thionyl chloride (3ml) cooled to O^'C and the mixture stirred for 10 minutes at O^C then heated 
at 90°C for 90 minutes. The volatiles were removed by evaporation and the resultant soUd 
placed under high vacuum (<2mmHg) for 1 hr. The resulting soHd was placed under nitrogen 
and a solution of 2-(2-aminoethyl)ethanol (1 14mg, l.OSmmol) and diethylmethylamine in 

10 MeOH (3ml) was cautiously added. The solution was stirred for 30 minutes and the volatiles 
were evaporated. Water (20ml) was added and the precipitated solid was collected by 
jBltration and washed witti water (2 x 10ml), The residue was dissolved in MeOH (5ml) and 
loaded on to an Isolute amine colunm, eluted with MeOH (30ml) and the fiactions containing 
product were evaporated to give the title compound (190mg, 79%) as a beige solid. NMR 1.18 

15 (t, 3H), 2.39 (s, 3H), 2,89 (t, 2H), 3.15 (m, 7H), 4.38 (q, 2H), 7.21 (d, IH), 7.71 (m, 3H), 7.89 
(d, 2H), 8.41 (d, IH), 9.82 (s, IH); m/z 447. 

Examples 127>144 



The following compounds were synthesised in an analogous method to Example 126. 



Ex 


Compound 


NMR 


m/z 


SM 


127 


4-(l-Ethyl-2-methylimidazol-5- 
yl)-2- {4-[AA-(3-isopropoxy-2- 
hydroxypropyl)sulphamoyl] 
amlino}pyrimidme 


1.01 (d, 6H), 1.20 (t, 3H), 2.40 (s, 
3H), 2.62 (m, IH), 2.81 (m, IH), 
3.23 (d, 2H), 3.50 (m, 2H), 4.48 (q, 
2H), 4.76 (s, IH), 7.20 (d, IH), 
7.70 (m, 3H), 7.84 (d, 2H), 8.40 (d, 
IH), 9.81 (s, IH) 


475 


Ex 28 


128 


4-(l -Ethyl-2-methylimidazol-5- 
yl)-2- {4-[A^-(2-isoxazol-3- 
yloxyethyl)sulphamoyl] 
anilino}pyrimidme 


1.19 (t, 3H), 2.40 (s, 3H), 3.13 (t, 
2H), 4.17 (t, 2H), 4.54 (q, 2H), 6.12 
(d, IH), 7.20 (d, IH), 7.70 (m, 4H), 
7.86 (d, 2H), 8.40 (d, IH), 8.60 (d, 
IH), 9.80 (s, IH) 


470 


Meth 
85, 
Ex 28 



20 
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129 

1 


4-(l-Ethyl-2-methylimidazol-5- 
yl)-2-{4-[i\r-(2-isothiazol-3- 
yloxyethyl)sulphainoyl] 
anilino} pyiinudine 


1.19 (t, 3H), 2.39 (s, 3H), 3.13 (q, 
2H), 4.26 (t, 2H), 4.55 (q, 2H), 6.67 
(d, IH), 7.20 (d, IH), 7.70 (m, 4H), 
7.84 (d, 2H), 8.40 (d, IH), 8.81 (d, 
lH),9.80(s, IH) 


486 


Meth 
86, 
Ex 28 


130 


4-(l -Ethyl-2-methylimidazol-5- 
yl)-2-(4- {iV-[2-(l,2,5-thiadiazol- 
3-yloxy)ethyl]sulphamoyl} 
anilino)pyrimidme 


1.19 (t, 3H), 2.39 (s, 3H), 3.18 (q, 
2H), 4.34 (t, 2H), 4.56 (q, 2H), 7.20 
(d, IH), 7.70 (m, 4H), 7.86 (d. 2H), 
8.25 (s, IH), 8.40 (d, IH), 9.80 (s, 
IH) 


487 


Meth 

87, 
Ex 28 


131 


4-(l -Ethyl-2-methylimidazol-5- 
yl)-2- {4-[iV-(3-isoxazol-3- 
yloxypropyl)sulphamoyl] 
aiiilino}pyiiiiudine 


1.18 (t, 3H), 1.80 (m, 2H), 2.38 (s, 
3H), 2.84 (q, 2H), 4.16 (t, 2H), 4.56 
(q, 2H), 6.25 (s, IH), 7.20 (d, IH), 
7.49 (t, IH), 7.68 (m, 3H), 7.87 (d, 
2H), 8.40 (d,lH), 8.59 (s, IH), 
9.80 (s,lH) 


484 


Meth 
88, 
Ex 28 


132 

1 


4-(l-Ethyl-2-methyli0iidazol-5- 
yl)-2. {4-[^-(3-isothiazol-3- 
yloxypropyl)sulphamoyl] 
amlmo}pyrimidine 


1.18 (t, 3H), 1.80 (m, 2H), 2.38 (s, 
3H), 2.84 (q, 2H), 4.26 (t, 2H), 4.56 
(q,2H), 6.69 (d.lH), 7.20 (d,lH). 
7.45 (t, IH), 7.68 (m, 3H), 7.87 (d, 
2H), 8.40 (d, IH), 8.80 (d, IH), 
9.80 (s, IH) 


500 


Meth 
89, 
Ex 28 


133 

1 


4-(l -Ethyl-2-methylimidazol-5- 
yl)-2-(4-{^^[3-(1.2,5-thiadiazol- 
3-yloxy)piopyl]sulphamoyl} 
ai]ilino)pyriimdine 


1.18 (t, 3H), 1.85 (m, 2H), 2.38 (s, 
3H), 2.91 (q, 2H), 4.36 (t, 2H), 4.56 
(q, 2H), 7.20 (d, IH), 7.45 (t, IH), 
7.68 (m, 3H), 7.87 (d, 2H), 8.30 (s, 
IH), 8.40 (d,lH), 9.80 (s, IH) 


501 


Meth 
90, 
Ex 28 
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134 


4-(l -Methyl-2-ethyliimdazol-5- 

yl)-2-[4-(iV-cyclobutyl- 

sulphamoyl)amlino]pyrimidine 


1.23 (t, 3H), 1.45 (m, 2H), 1.70 (m, 
2H), 1.87 (m, 2H), 2.93 (q, 2H), 
3.58 (m, IH), 3.95 (s, 3H), 7.20 (d, 
IH), 7.69 (m, 4H), 7.90 (d, 2H), 
8.43 (d,lH), 9.86 (s,lH) 


413 


Ex 29 


135 

1 


4-[l-(2,2,2-Trifluoroethyl)-2- 
methylimidazol-5-yl]-2-[4-(iV- 
cyclobutylsulphamoyl)amlino] 
pyrimidine 


1.45 (m, 2H), 1.70 (m, 2H), 1.87 

(m, 2H), 2.40 (s, 3H), 3.58 (m, IH), 
5.80 (q, 2H), 7.23 (d, IH), 7.69 (m, 
4H), 7.90 (d, 2H), 8.44 (d, IH), 
9.96 (s, IH) 


467 


Ex 30 


136 

2 


4-(l-Isopropyl-2- 
methylimidazol-5-yl)-2-[4-(iV- 
cyclobutylsulphamoyl)amlino] 
pyrimidine 


1.45 (m, 8H), 1.72 (m, 2H), 1.88 
(m. 2H), 3.30 (s. 3H), 3.60 (m, IH), 
5.60 (sept, IH), 7.16 (d, IH), 7.48 
(s, IH), 7.68 (d, 2H), 7.74 (d, IH). 
7.88 (d, 2H), 8.48 (d, IH), 9.90 (s, 
IH) 


427 


Ex 32 


137 

3 


4-(l-Isopropyl-2- 
methyliniidazol-5-yl)-2-[4-(iV- 
cyclopropylsulphamoyl)amlino] 
pyrimidine 


0.40 (m, 2H), 0.50 (m, 2H), 1.50 
(d, 6H), 2.12 (m, IH), 2.52 (s, 3H), 
5.70 (m, IH), 7.17 (d, IH), 7.48 (s, 
IH), 7.71 (s, IH), 7.75 (d, 2H), 
7.93 (d, 2H), 8.49 (d, IH), 9.93 (s, 
IH) 


413 


Ex 32 


138 

4 


4-(l-Isopropyl-2- 
methylimidazol-5-yl>2-{4-[i\r- 
(cyclopTopybnethyl)sulphamoyl] 
anilino}pyriimdine 


0.09 (m, 2H), 0.36 (m, 2H), 0.81 
(m, IH), 1.49 (d, 6H), 2.60 (s, 3H), 
2.65 (t, 2H), 5.70 (m, IH), 7.17 (d, 
IH), 7.48 (s, IH), 7.53 (t, IH), 7.72 
(d, 2H), 7.90 (d, 2H), 8.48 (d, IH), 
9.90 (s, IH) 


427 


Ex 32 
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139 

5 


4-(l-Isopropyl-2- 
methyliniidazol-5-yl)-2- {4-[N- 
(cyaDiomethyl)sulphamoyl] 
atiilino}pyriinidine 


1.46 (d, 6H), 2.48 (s, 3H), 4.04 (d, 
2H), 5.66 (sept, IH), 7.15 (d, IH), 
7.46 (s, IH), 7.71 (d, 2H), 7.92 (d, 
2H), 8.32 (t, IH), 8.48 (d, IH), 9.95 
(s,lH) 


412 


Ex 32 


140 

6 


4-(l-Isopropyl-2- 
methylimidazol-5 -yl)-2- {4-[i\^ 
(pyrid-2-ylmethyl)sulphamoyl] 
anilino}pyrimidine 


1.46 (d, 6H), 3.29 (s, 3H), 4.05 (b 
d, 2H), 5.67 (sept, IH), 7.13 (d, 
IH), 7.21 (m, IH), 7.36 (d, IH), 
7.43 (s, IH), 7.69 (m, 3H), 7.86 (d, 
2H), 8.02 (b t, IH), 8.42 (d, IH), 
8.46 (d, IH), 9.88 (s, IH) 


464 


Ex 32 


141 


4-(l-Ethyl-2-methylimidazol-5- 
yl)-2- {4-[iV-(5-methylpyrazm-2- 
yhnethyl)sulphamoyl]aiiilino} 
pyrimidine 


1.20 (t, 3H), 2.40 (s, 6H), 4.11 (s, 
2H), 4.60 (q, 2H), 7.24 (d, IH), 
7.68 (m, 3H), 7.85 (d, 2H), 8.10 (s, 
IH) 8.36 (s, IH), 8.42 (s, IH) 8.45 
(d, IH), 9.82 (s, IH) 


465 


Ex 28 


142 


4-(l-Methyl-2- 

methoxymethylinudazol-5-yl)-2- 

{4-[N-(2-methoxyethyl) 

sulphainoyl]aiiilmo}pyrimidine 


2.88 (t, 2H), 3.17 (s, 3H), 3.30 (m, 
5H), 4.05 (s, 3H), 4.55 (s, 2H), 7.28 
(d,lH),7.49(t, lH),7.74(d, 3H), 
7.92 (d, 2H), 8.50 (d, IH), 9:98 (s, 
IH) 


433 


Ex 33 


143 


4-(l ,2-Dimethyliimdazol-5-yl)- 
2-{4-[iV-(3-isothiazol-3- 
yloxypropyl)solphamoyl] 
amlino}pyrimidme 


1.81 (m, 2H), 2.36 (s, 3H), 2.87 (q, 
2H), 3.96 (s, 3H), 4.13 (t, 2H), 6.68 
(d, IH), 7.20 (d, IH), 7.43 (t, IH), 
7.62 (s, IH), 7.68 (d, 2H), 7.89 (d, 
2H), 8.42 (d, IH), 8.80 (d, IH), 
9.89 (s, IH) 


486 


Ex 5, 
Meth 
89 
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144 


4-(l-Ethyl-2-methyliniida2ol-5- 

yl)-2-{4-[iV-(2-propynyl) 

sulphamo>d]amlino}pyriimdine 


1.20 (t, 3H), 2.40 (s, 3H), 3.05 (s, 
IH), 3.65 (s,2H), 4.60 (q,2H), 

7.21 (d, IH), 7.68 (s, IH), 7.71 (d, 
2H), 7.90 (d, 3H), 8.45 (d, IH), 
9.85 (s,lH);m/z 397 


399 


Ex 28 


'Purii 


Bed by flash chromatography eluting with DCM/ 2% methanolic ammonia (100:G 


1 



increasing in polarity to 95:5). 

^ Reacted with 4 equivalents of cyclobutylamine / 12 equivalents of dimethylethylamine, 
5 Purified by flash chromatography eluting with DCM/MeOH (98 :2 increasing in polarity to 
95:5). 

^ Reacted with 4 equivalents of cyclopropylamine / 12 equivalents of dimethylethylamine. 
Purified by flash chromatography eluting with DCM/MeOH (98:2 increasing in polarity to 
94:6). 

10 ^ Reacted with 4 equivalents of cyclopropyhnethylamine / 12 equivalents of 

dimethylethylamine. Purified by flash chromatography eluting with DCM/MeOH (98:2 
increasmg in polarity to 94:6). 

^ Reacted with 5.75 equivalents of aminoacetonitrile / 9 equivalents of dimethylethylamine. 
Product extracted from aqueous sodium bicarbonate solution with DCM. 
15 ^ Reacted with 4 equivalents of 2-aminomethylpyridine / 9 equivalents of dimethylethylamine. 
Purified by flash chromatography eluting with DCM/MeOH (98:2 increasing in polarity to 
90:10). 

Example 145 

20 S-BromO"4-Q,2-dimet hylimidaz ol"5-vlV2-{4"[iV^(2-methoxvethvnsulphamovl]^ 
pvrimidine 

Bromine (8|j.l, 0.14mmol) was added to a solution of 4-(l,2-dimethyliniidazol-5-yl)-2- 
(4-[7\r-(2-methoxyethyl)sulphamoyl]amlino}pyrimidine (Example 35; 52mg, 0.13mmol) in 
glacial acetic acid (2ml) heated at 60^C The mixture was heated at 60**C for 4 hours, then the 
25 solvent was removed by evaporated. The residue was dissolved in DCM (20ml), washed with 
saturated aqueous sodium hydrogen carbonate solution (20ml), dried (Chemelut column 1005) 
and purified by flash chromatography eluting with DCM/ 2% methanoUc ammonia (100:0 
increasing in polarity to 97:3) to yield the title compound (37mg, 60%) as a white foam NMR 
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2.40 (s, 3H), 3.06 (q, 2H), 3.20 (s, 3H), 3.36 (t, 2H), 3.68 (s, 3H), 5.00 (t, IH), 7.56 (s, IH), 
7.67 (d, 2H), 7.73 (d, 2H), 7.80 (s, IH), 8.53 (s, IH); m/z 483. 

Examples 146-148 



5 The following compounds were syntbesised in an analogous method to Example 1 45 . 





^^rkinn All n H 


NMR 


m/z 


SM 


146 


5-Bromo-4-(l -ethyl-2-' 


1.25 (t, 3H), 2.50 (s, 3H),3.15(q, 


497 


Ex 




m #atV»\/l im 1 H a 70 1 - ^ - vl ^-9 « ^ 4- r AA- 


2H) 3 26 fs 3B) 3 42 (t 2ID 4 33 




37 




^' 9 -m pfh n weth vl^<3iilohaniovn 

I Z. 1 lie 111 V A jr w U-ljr 1/ « lAl^AlCUXXW Jr A J 


fa 2H) 4.92 ft, IH), 7.40 (s, IH), 








5*n 1 1 1 Ti n 1 Tivri tn 1 H "in e 
dill iiiiu f jfj'^ mimmw 


7 71 (d 2H), 7.82 (m, 3H), 8.61 (s. 










IH) 






147 


J -DroiuO-4- L 1 -^z-ineuiuxyeuiyi ^- 




525 


Ex 


1 


2-methyliinidazol-5-yl]-2-{4-[iV^ 


3H), 3.16 (s, 3H), 3.29 (m, 2H), 3.36 




61 




(2-methoxyethyl)sulphamoyl] 


(t, 2H), 4.51 (t, 2H), 7.49 (t, IH). 








anilino}pyrimidine 


7.58 (s, IH), 7.72 (d, 2H), 7.85 (d. 










2H), 8.74 (s, IH), 10.15 (s, IH) 






148 


5-Bromo-4-[ 1 -(2-methoxyethyl)- 


1.59 (quin, 2H), 2.44 (s, 3H), 2.78 (q. 


539 


Ex 


2 


2-methylimidazol-5-yl]-2- {4-[7V- 


2H), 3.05 (s, 3H), 3.17 (s, 3H), 3.28 




82 




(3-niethoxypropyl)sulphamoyl] 


(t, 2H), 3,39 (t, 2H), 4.55 (t, 2H), 








amlmo}pyrimidine 


7.39 (t,lH), 7.61 (s, IH), 7.73 (d, 










2H), 7.88 (d, 2H), 8.77 (s, IH), 10.19 










(s, IH) 







^ Extracted into EtOAc. Purified by column chromatography eluting with DCM/ MeOH (96:4 
increasing in polarity to 90: 1 0). 

^ Extracted into EtOAc. Purified by column chromatography eluting with DCM/ 2% 
methanohc ammonia (98:2 increasing in polarity to 94:6). 



Example 149 

5-Chloro-4"(l-ethvl-2-methvhimdazol'5-vl)-2'(4-rjV^f2'methoxvethvn^^ 
pyrimidine 

N-Chlorosuccinimide (80mg, 0.6mmol) was added to a solution of 4-(l-ethyl-2- 
1 5 methylimidazol-5-yl)-'2- {4-[A^-(2-methoxyethyl)sulphamoyl]anilino}pyriniidine (Example 37; 
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208Tng, O.Smmol) in glacial acetic acid (5ml) and the mixture heated at 60^*0 for 3 hours. The 
solvent was evaporated and the residue dissolved in DCM (SOml), washed with saturated 
aqueous sodium hydrogen carbonate solution (20ml), the aqueous layer was extracted with 
DCM (20ml). The DCM extracts were combined, dried (Chemelut column 1005) and the 
5 solvent evaporated. The residue was purified by flash chromatography on silica gel eluting 
with DCM/ 2% methanolic ammonia (100:0 increasing in polarity to 97:3) to give the title 
compound (1 lOmg, 44%) as a white foam. NMR 1.24 (t, 3H), 2.45 (s, 3H), 3.09 (q, 2H), 3.28 
(s, 3H), 3.40 (t, 2H), 4.32 (t, 2H), 4.92 (t, IH), 7.40 (s, IH), 7.72 (d, 2H), 7.83 (d, 2H), 7.88 (s, 
lH),8.49(s, IH); m/z 451. 

iO 

Examples 150-153 



The following compounds were synthesised in an analogous method to Example 149. 



Ex 


Compound 


NMR 


m/z 


SM 


150 


5-Chloro-4-(l,2- 


2.50 (s, 3H), 3.15 (q, 2H), 3.26 (s, 


437 


Ex 




dimethylimidazol-5-yl)-2- {4-[A'^ 


3H), 3.42 (t, 2H), 3.78 (s, 3H), 4.92 




35 




(2-methoxyethyl)sulphamoyl] 


(t,lH),7.43(s, IH), 7.71 (d,2H), 








anilinojpyrimidine 


8.01 (d, 3H), 8.07 (s, IH), 8.61 (s, 










IH) 






151 


5-Chloro-4-(l-ethyl-2- 


1.24 (t, 3H), 1.50 (m, IH), 1.84 (m, 


477 


Ex 


1 


methylimidazol-5-yl)-2- {A-[N- 


3H), 2.48 (s, 3H), 2.90 (m, IH), 3.12 




41 




(tetrahydrofur-2-ylmethyl) 


(m, IH), 3.73 (m, 2H), 3.94 (m, IH), 








sulphamoyl]aiulmo}pyriniidine 


4.37, (q, 2H), 4.83 (t, IH), 7.36 (s, 










IH), 7.70 (d, 2H), 7.81 (d, 2H), 7.89 










(s, IH), 8.44 (s, IH) 






152 


5-Chloro-4-(l-ethyl-2- 


0.60 (m, 4H), 1.25 (t, 3H), 2.31 (m, 


433 


Ex 


1 


methylmudazol-5-yl)-2-[4-(JV- 


IH), 2.53 (s, 3H), 4.39 (q, 2H), 4.96 




53 




cyclopropylsulphamoyl)aiulino] 


(brs, IH), 7.37 (s, IH), 7.71 (d, 2H). 








pyrimidine 


7.85 (m, 3H), 8.45 (s, IH) 
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153 

1 


5-ChloK)-4-[l-(2-methoxyethyl)- 
2-methylimidazol-5-yl]-2- {4-[N- 
(2-methoxyethyl)sulphamoyl] 
aiiiliiio}pyriimdine 


2.44 (s, 3H), 2.87 (q, 2H), 3.03 (s, 
3H), 3.15 (s, 3H), 3.29 (m, 2H), 3.38 
(m, 2H), 4.60 (m, 2H), 7.50 (br t, 
IH), 7.64 (s, IH), 7.72 (d, 2H), 7.83 
(d, 2H), 8.63 (s, IH), 10.10 (s, IH) 


481 


Ex 
61 




Bed by column chromatography eluting with DCM/ MeOH (98:2 increasing in polarity 



to 96:4). 
5 Example 154 

4- f 1 ,2-Dimethvliniidazol-5-vlV2- (4"[Ar-(23-dihv(koxvpropvnsuiphamovl]aidlino}py^^ 

Water (0.5ml) followed by TFA (2.5ml) was added to a solution of 4-(l,2- 
dimethylimidazol-5-yl)-2-{4-[iV^(252-dimethyl-l,3-dioxalon-4-yta^ 

pyrimidine (Example 38, 1 19mg, 0.26mmol) in DCM (2ml) and the mixture stirred at ambient 
10 temperature for 1 hour. The solvent was evaporated and IM ethereal hydrogen chloride (5ml) 
and ether (20ml) added to the residue. The resulting precipitate was collected by filtration and 
dried under vacuum. The solid was suspended in MeOH (2ml) and IM aqueous lithium 
hydroxide solution (2ml) was added and the mixture stirred for 1 hour at ambient temperature. 
The reaction mixture was poured onto an Isolute SCX-2 column, washed with MeOH (10 x 
15 1 5ml) and the product eluted with 2% methanolic ammonia (5 x1 5ml). The solvent was 

removed by evaporation to give the title compound (66mg, 61%) as a white solid. NMR 2.38 
(s, 3H), 2.60 (m, IH), 2.83 (m, IH), 3.25 (m, 2H), 3.43 (m, IH), 3.95 (s, 3H), 4.48 (t, IH), 
4.70 (d, IH), 7.20 (m, 2H), 7.62 (s, IH), 7.69 (d, 2H), 7.90 (d, 2H), 8.41 (d, IH), 9.90 (s, IH); 
m/z419. 

20 

Example 155 

5- ailoro-4-n.2-dimethvliinidazol"5-vlV2-f4'Sulphamovlanilino>pvriinidine 

A mixture of 5-chloro-4-(l,2-dimethylimidazo^5-yl)-2-{4-[^-(^butyl)sulphamoyl] 
anilino}pyrimidine (Example 60; n6mg, 0.267mmol), trifluoroacetic acid (2.7ml), water 
25 (0.3ml) and anisole (145 jaI, 1.34mmol) was stirred at ambient temperature for 72 hours . The 
mixture was then concentrated by evaporation and the residue treated with water and ether 
.The precipitated solid was collected by filtration, washed with water and ether, and dried to 
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give the title compound (87mg, 86%) as a white solid. >MR : 2.4 (s, 3H), 3,78 (s, 3H), 7.15 
(s, 2H), 7.65 (s, IH), 7.73 (d, 2H), 7.83 (d, 2H), 8.6 (s, IH), 10.1 1 (s, IH); m/z 378 (M-H)", 



Example 156 

5 The following compounds were synthesised in an analogous method to Example 155. 



Ex 


Compound 


NMR 


m/z 


SM 


156 


5-Chloro-4-(l,2- 


2.38 (d, 3H), 2.43 (s, 3H), 3.78 (s, 


391 


Ex 




dimethylimidazol-5-yl)-2-[4-(iV- 


3H), 7.2 (lH,q), 7.67 (m,3H), 


(M-H)- 


71 




methylsulphamoyl)anilino] 


7.87 (d, 2H), 8.63 (s, IH), 10.17 








pyrimidine 


(s,lH) 







Example 157 

5"Bromo-4-fl-methvliinidazol"5-vlV2"(4'SulphamovlamM^ 

Bromine (75.5mg, 0.47mmol) was added to a solution of 4-(l-methylimidazol-5-yl)-2- 

10 (4-sulphamoylaiiilino)pyrimidine (Example 15; 0.14g, 0.42mmol) and sodium acetate 

(41.7mg, O.Slmmol) in acetic acid (4ml) and the mixture stirred for 1 hour. The volatiles were 
evaporated and the residue partitioned between EtOAc and saturated aqueous potassium 
hydrogen carbonate solution. The organic phase was separated and dried. The residue was pre- 
absorbed on to silica gel and purified by column chromatography on silica gel eluting with 

15 DCM / 2% methanolic ammonia (9:1) to give the title compound (91mg, 52%). NMR 10.14 
(s, IH), 8.75 (s, IH), 7.90-7.69 (m, 4H), 7.17 (s, 2H), 3.84 (s, 3H); m/z 409. 

Example 158 

2-(3-CMoroaiiilino)-4-fl-f2-acetamidoethvnimidazol-5-vl1pvrimidine 
20 Acetic anhydride (0.58jil, 1 .Ommol) was added to solution of 2-(3-chloroanihno)-4-[l- 

(2-ammoethyl)iraidazol-5-yl]pyrimidine (Example 13; 0.30g, 0.63mmol) in pyridine (2ml) at 
0°C. The mixture was allowed to warm to ambient temperature and stirred for 2 hours. 7M 
MethanoUc ammonia (0.5ml) was added and the mixture diluted with EtOAc (10ml). The 
precipitate was removed by filtration and the filtrate pre-absorbed on to silica gel and purified 
25 by colmnn chromatography on silica gel eluting with DCM/ 2% methanolic ammonia (11:1) 
to give the title compound (88 mg, 39%) as a white soUd. NMR 9.68 (s, IH), 8.43 (d, IH), 
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8.03-7.96 (m, 2H), 7.81 (s, IH), 7.79 (s, IH), 7.60 (dd, IH), 7.33 (t, IH), 7.12 (d, IH), 6.98 
(dd, IH), 4.56-4.46 (m, 2H), 3.44-3.37 (m, 2H), 1.80 (s, 3H); m/z 357. 



Examples 159 

5 The following compound was synthesised in an analogous method to Example 158 



using the appropriate sulphonyl chloride in place of acetic anhydride. 



Ex 


Compound 


NMR 


m/z 


SM 


159 


2-(3-Chloroanilino)-4-[l-(2- 


9.41 (s, IH), 8.43 (d, IH), 7.93 (m. 


393, 


Ex 




mesylaminoethyl)iinidazol-S- 


IH), 7.83 (s, 2H), 7.57 (dd, IH), 7.33 


395 


13 




j1]pyrimidme 


(t, IH), 7.24 (d, IH), 7.22-7.17 (m. 










IH), 7.00 (dd, IH), 4.64-4.57 (m. 










2H), 3.29-3.22 (m, 2H), 2.78 (s, 3H) 







Example 160 

4-fL2-Dimethvlimidazol-5-vlV2-f4~fjV-methvlsulphamovDanilinolpv^^ 
10 TV-MethyM-aminobenzenesulphonamide (Method 110; 250mg, 1 .3mmol) was 

dissolved in MeOH (3ml) and IM HCl in ether (1.3ml, 1.3mmol) added. Cyanamide (68mg, 
1 .6mmol) was added along with DMA (0.5ml). The mixture was heated to 100°C for 30 min. 
To this was added 5-(3-dimethylaniinoprop-2-en--l-oyl)-l,2-dimethyliinidazole (Method 15; 
230mg, l,2nmiol) and sodium methoxide (150mg, 2.6nmiol) and heated to 180**C for Ihr. The 
15 reaction mixture was poured into sat. sodium hydrogen carbonate solution and the resultant 
solid collected. The solid was triturated with hot DMF and filtered. The filtrate was 
evaporated in vacuo and purified by flash chromatography on silica gel eluting with DCM / 
2% methanolic ammonia (100:0 increasing in polarity to 85:15) to yield a white solid which 
was digested with acetonitrile to yield the title compound as a solid (84mg, 20%). NMR: 2.38 
20 (d, 6H), 3.95 (s, 3H), 7.19 (d, 2H), 7.63 (s, IH), 7.68 (d, 2H), 7.93 (d, 2H), 8.43 (d, IH), 9.91 
(s, IH); m/z 359. 
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Examples 161-164 



The following compounds were synthesised in an analogous method to Example 160. 



Ex 


Compound 


NMR 


m/z 


SM 


161 


4-(l,2-Dimethyliinidazol-5-yl)- 
2-[2-methoxy-4-(iV^ 

m ptVi vl 1 1 "nil ji Tn o vl V S - 

methylanilino]pyrimidine 


2.36 (s, 3H), 2.41 (d, 3H), 3.88 (s, 
3H), 3.90 (s, 3H), 7.20 (d, IH), 
7.30 (br q, IH), 7.37 (s, IH), 7,64 
(s, IH), 8.16 (s, IH), 8.27 (s, IH), 
8.40 (d, IH) 


403 


Meth 
15 


162 


4-(l,2-Dimethylimidazol-5-yl)- 
O./A-rAT-M 5-dimethvloxazol-2- 
yl)sulphamoyl]amlino} 
pyrimidine 


1,91 (s, 3H), 2.02 (s, 3H), 2.37 (s, 
3H^ 3 94 fs, 3H), 7.16 fd. IH), 
7.62 (s, IH), 7.75 (d, 2H), 7.83 (d, 
2H), 8.41 (d, IH), 9.82 (s,lH) 


440 


Meth 
15 


163 


4-(l ,2-Dimetiiylimidazol-5-yl)- 

2-[4-(A^-methylcaibamoyl) 

anilino]pyrinudine 


2.36 (s, 3H), 2.76 (d, 3H), 3.95 (s, 
3H), 7.14 (d, IH), 7.61 (s, IH), 
1.11 (s, 4H), 8.20 (brq, IH), 8.40 
(d, IH), 9.71 (s, IH) 


323 


Meth 
15 


164 


4-(l ,2-Dimethylimidazol-5-yl)- 

2-(4-acetaniidoanilino) 

pyrimidine 


2.00 (s, 3H), 2.35 (s, 3H), 3.90 (s, 
3H), 7.02 (d, IH), 7.47 (d, 2H), 
7.57 (m, 3H), 8.31 (d, IH), 9.33 (s, 

IH), 9.77 (s, IH) 


323 


Meth 
15 



Example 165 

5 4-f 1 ,2-Dimeihvlimidazol-S"VlV2'f 4-aininoanilino^pvrimidine 

Sodium hydroxide (1.2g, S.Ommole) was added to a solution of 4-(l,2-dimethyl- 
imidazol-5-yl)-2-(4-acetamidoanilino)pyriinidine (Example 164; 1.25g, 3.88mmole) in 
isopropanol (12mL) and water (0.5mL) and the mixture heated under reflux for 90 minutes. 
The mixture was allowed to cool and was partitioned between saturated aqueous sodium 

10 hydrogen carbonate solution and EtOAc. The organic layer was separated and the volatiles 
evaporated. The residue was purified by column chromatography on silica gel eluting with 
DCM / 7M methanoUc ammonia (96:4) to give the title compound (0.75g, 69%) as a brown 
solid. NMR: 2.33 (s, 3H), 3.85 (s, 3H), 4.75 (brs, 2H), 6.51 (d, 2H), 6.92 (d, IH), 7.22 (d, 2H), 
7.51 (s, IH), 8.22 (d, IH), 8.90 (s, IH); m/z 281. 
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Preparation of Starting Materials 

The starting materials for the examples above are either commercially available or are 
readily prepared by standard methods from known materials. For example, the following 
reactions are an illustration, but not a limitation, of some of the starting materials used in the 
5 above reactions. 

Method 1 

5-f3-DimethvIaniinoprop-2-enovl)-1.2-dimethvlimidazole 

5-(3«-Dimethylaminoprop-2-enoyl)-2-methylimidazole (350mg, 1.95mmol) was 
10 suspended in DMFDMA (14ml) and the mixture stirred and heated at 100°C for 56 hours. The 
excess DMFDMA was removed by evaporation and the residue purified by chromatogr^hy 
eluting with DCM / MeOH (94:6) to give the title compound 1 1 Img, (29%) as a solid. NMR 
(CDCI3): 2.40 (s, 3H), 3.00 (s, 6H), 3.88 (s, 3H), 5.50 (d, IH), 7.47 (s, IH), 7.65 (d, IH); m/z: 
194. 

15 

Method 2 

2-f3-CMoroanilinoV4-fl-triphenvlmethvlimidazol-4-vnpvrimidine 

4-(3-Dimethylaminoprop-2-en-l-oyl)-l-triphenyhnethylimidazole (Method 3) was 
treated with 3-chlorophenylguaaidine under conditions analogous to those described in 
20 Example 7 to give the title compoimd; m/z: 514. 

Method 3 

4"(3"Dimethvla miTio prop-2"en-l-ovlVl"triphenvlmethvliinidazole 

A suspension of 4-acetyH-triphenyhnethylimidazole (Method 6; 11. 9g, 33,9mmol) in 
25 DMFDMA (30ml) was heated at reflux for 24 hours. The solution was allowed to cool and the 
precipitate collected by filtration to give the title compound 10.7g, (78%). M/z: 408. 

Methods 4-5 



The following compounds were prepared by the procedure of Method 3. 



Meth 


Compound 


M/z 


4 


5-(3-Diinethylainmoprop-2-en- 1 -oyl)- 1 -methylimidazole 


180 


5 


l-Ben2yl-5-(3-dtaiethylmmoprop-2-en4K)yl)-2-methylmiidazole 


270 
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Method 6 

4-Acetvl-l>triphenvlmethvliinidazole 

A solution of 4-(l"hydroxyethyl)-l-triphenylmethyliinidazole (Method 10; 30.5g, 
86mniol) in dioxane (500ml) was heated to 100**C. Manganese dioxide (63. 6g, 0.73mol) was 
5 added in portions so that a gentle reflux was maintained. The mixture was allowed to cool 
slightly and the inorganic soUds were removed by filtration. The volatiles were removed from 
the filtrate by evaporation to give the title compound 30.3 g, (99%) as a solid product. NMR: 
2.55 (s, 3H), 7.04-7.40 (m, 15H), 7.43 (s, IH), 7.57 (s, IH). 

10 Methods 7-8 



The following compounds were prepared by the procedure of Method 6. 



Meth 


Compound 


DATA 


7 


5-Acetyl-l -methylimidazwle 


M/z: 125 


8 


5-Acetyl-l-benzyl-2- 
methylimidazole 


NMR: 2.38 (s, 3H), 2.44 (s, 3H), 5.60 (s, 2H), 6.99 
(d, 2H), 7.22-7.31 (m, 3H), 7.77 (s, IH) 



Method 9 

5-f 1 "HvdroxvethvlV 1 -methvlimidazole 

15 Methyl magnesium bromide (100ml of a 3M solution m diethyl ether, O.SOmol) was 

added dropwise to a solution of 5-formyH-methylimidazole (14.5g, 0.13mol) in THF (750ml) 
cooled to -20®C such that the reaction temperature was kept below 3°C. The mixture was 
allowed to warm to ambient temperature and water (150ml) was carefully added. The aqueous 
mixture was continuously extracted wifli EtOAc. The EtOAc extract was dried, and the 

20 volatiles removed by evaporation to give the title compound 14.4g, (88%) as a solid product. 
NMR: 1.41 (d, 3H), 4.65-4.77 (m, IH), 4.96-5.11 (m, IH), 6.72 (s, IH), 7.47 (s, IH). 

Methods 10-11 



The following compounds were prepared by the procedure of Method 9. 



Metb 


Compound 


DATA 


10 


4-(l-Hydroxyethyl)-l- 
triphenylmethylimidazole 


NMR: 1.28 (d, 3H), 4.58 (m, IH), 4.83 (d, IH), 6.65 
(s, IH), 7.03-7.10 (m, 6H), 7.23 (d, IH), 7.33-7.43 
(m,9H) 
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11 


l-Benzj4-5-(l-hydroxyethyl)- 


M/z: 217 




2-methylimidazole 





Method 12 

1 •'Benzvl"5'-formvl"2-methvlimidazole 

Benzyl bromide (21. 4ml, O.lSmol) was added carefully to a mixture of 4-fonnyl-2- 
5 methylimidazole (18.1g, 0.16mol) and potassium carbonate (45,0g, 0.33mol) in DMF (100ml) 
at 0°C and the reaction mixture allowed to warm to ambient temperature. The mixture was 
then partitioned between EtOAc and saturated aqueous sodium hydrogen carbonate solution, 
the organic phase separated and dried. The volatiles were removed by evaporation to give the 
title compound as crude mixture of regioisomers 32.0g, (99%). M/z: 201. 

10 

Method 13 

4-liV-f3-fPvrrohdin-2-on4-vDpropvllsulphamovU aniline. 

Sulphanilyl fluoride (6.5g, 37.1mmol), 3-(pyrrolidui-2-on-l-yl)propylamine (5.79g, 
40.8mmol) and triethylamine (5.69ml, 40.8mmol) in n-butanol (15ml) was heated at reflux for 
15 10 hours. The mixture was allowed to cool, siUca was added and the volatiles were 

evaporated. The residue was purified by chromatography eluting with DCM / MeOH (100:0) 
increasing in polarity to (90:10) to give the title compound m/z: 297. 

Method 14 

20 The following compound was prepared using the procedure of Method 13, 



Meth 


Compound 


m/z 


14 


4-[JV^(2-Tetrahydiofuranylmetiiyl)sulphamoyl]aiiilme 


257 



Method 15 

5-G-Dimethvlaminoprop-2-en- 1 -ovlVl ,2-dimethvlimidazole 

2-Methyl-4-acetylimidazole (129g, 1.04mol) was dissolved in a mixture of DMF 
25 (900ml) and DMF.DMA (1 .51) and the mixture heated under reflux, under an atmosphere of 
nitrogen, for 18 hours. The reaction mixture was allowed to cool to ambient temperature the 
product crystallised. The solid product was collected by filtration, washed with DMF.DMA 
and then ether and dried under vacuum at 40'*C to give the title compound (1 15g, 57%) as a 
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pale brown crystalline soM. NMR 2.13 (s, 3H), 2.95 (s, 6H), 3.78 (s, 3H), 5.56 (d, IH). 7.50 
(d, IH), 7.53 (s, IH); m/z 194. 

Methods 16-25 



5 The following compounds were synthesised in an analogous method to Method 1 5 . 



Ex 


Compound 


NMR 


m/z 


SM 


16 
1 


5-(3-Diinethylaminoprop-2-en- 
methylimidazole 


1.17 (t, 3H), 2.16 (s, 3H), 2.95 (s, 
6Tn 4 27 (q 2W\ 5 57 ITTi 
7.50 (d,lH), 7.53 (s,lH) 


208 


Meth 


17 

2 


5-(3-Dimethylaminoprop-2-en- 
1 -oyl)-l-(2-methoxyethyl)-2- 

m pfVi vl 11X11 H 51 7fi 1 ft 


2.29 (s, 3H), 2.95 (brs, 6H), 3.15 (s, 
3H), 3.52 (t, 2H), 4.41 (t, 2H), 5.58 


238 


Meth 
36 


18 

3 


l-(l-Butene-4-yl)-5.(3- 
dimethylaminoprop-2-en-l-oyl)- 

9 -TYi pf li vl 1 m 1 H a 7ol p 


(CDCI3) 2.41 (s. 3H), 2.49 (q, 2H), 
2.99 (brs, 6H), 4.39 (t, 2H), 5.02 (s, 

5 07 Cd lin 5 52 (A lITi 
5.79 (m, IH), 7.49 (s, IH), 7.66 (d, 
IH) 


234 


Meth 

37 


xy 


J - ^ J -j-^unc iny lauiiiioprop-Zr*- ch"* 
1 -oyl)- 1 -(isopropyl)-2- 
methylimidazole 


(brs, 6H), 3.31 (s, 3H), 5.22 (sept, 
IH), 5.54 (d, IH), 7.48 (s, IH), 

7.52 (d, IH) 




101 


20 
1 


5 -(3-Diinethylaminoprop-2"-en- 

l-oyl)-l-methyl-2- 

ethylimidazole 


1.20 (t, 3H), 2.62 (q, 2H), 2.95 (s, 
6H), 3.78 (s, 3H), 5.56 (d, IH), 
7.51 (m, 2H) 


208 


Meth 
96 


21 
1 


5 -(3-Dimethylaininoprop-2-en- 

l-oyl)-l-(2,2,2-trifluoroethyl)-2- 

methylimidazole 


2.34 (s, 3H), 2.85 (s, 3H), 3.10 (s. 
3H), 5.46 (q, 2H), 5.57 (d, IH), 
7.56 (d, IH), 7.62 (s, IH) 


262 


Metti 
109 


22 

5 


5-(3-Dimethylaininoprop-2-en- 

l-oyl)"l-methyl-2- 

isopropylimidazole 


1.20 (d, 6H), 3.05 (m, IH), 3.80 (s, 
3H), 5.53 (d, IH), 7.50 (m, 2H) 


222 


Meth 
98 
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23 


5-(3-Dimethylammoprop-2-en- 


2.95 (s, 3H),3.15(s, 3H), 4.1 l(s, 


248 


Meth 


6 


l-oyl)-l-methyl-2- 


3H), 5.49 (d,lH), 7.53 (s, IH), 




92 




trifluoromethylimidazole 


7.73 (d, IH) 






24 


5-(3-dimethylaiiiinoprop-2-en-l- 


2.21 (s, 3H), 2.22 (s, 3H), 2,90 (s. 


207 


Meth 


4 


oyl)-l,2,4-trime1hylimiclazole 


3H), 3.05 (s. 3H), 3.58 (s, 3H), 5.28 




107 






(d, IH), 7.51 (d, IH) 






25 


5-(3-Dimethylaminoprop-2-en- 


2.87 (s, 3H), 3.05 (s, 3H), 3.20 (s, 


224 


Meth 


5 


l-oyl)-l-methyl-2- 


3H), 3.83 (s, 3H), 4.45 (s, 2H), 5.58 




93 




methoxymethyllimidazole 


(d, IH), 7.55 (d, IH), 7.59 (s, IH) 







^ Only DMF.DMA used as solvent. 

^ Reaction was worked up by evaporation. The resulting gum suspended in ether (60nil), the 
insolubles were removed by filtration and the filtrate was evaporated to give the product as a 



5 solid. 

^ Reaction heated 96 hours. Reaction evaporated and residue purified by flash chromatogr^hy 
on siUca gel eluting with DCM/ MeOH (100:0 increasing in polarity to 95:5). 

Reaction was heated under reflux in neat DMF.DMA for 72hrs, Reaction mixture was 
evaporated and the residue triturated with ether and the solid product collected filtration. 
10 ^ Purified by flash chromatography on silica gel eluting with DCM/ 2% methanolic ammonia 
(100:0 increasing in polarity to 95 :5). 

^ Purified by flash chromatography on siUca gel eluting with EtOAc/MeOH (100:0 increasing 
in polarity to 70:30). 

^ Purified by flash chromatography on silica gel eluting with DCM/MeOH (98:2 increasing in 
15 polarity to 92.5:7.5) 

Method 26 

2-Aniino-4-(l ,2-dimethvlirnidazol'5-vDpvriniidine 

5-(3-Dimethylaminoprop-2-en-l-oyl)-l,2-dimethylimidazole (Method 15; 2.8g, 
20 14.5mmol) and guanidine hydrochloride (3.5g, 36.3mmol) were suspended in 1-butanol 

(30ml). Sodium methoxide (3.1g, 58mmol) was added in one portion and the mixture heated 
under reflux, under an atmosphere of nitrogen, for 18 hours. The reaction mixture was 
allowed to cool to ambient temperature and was pre-absorbed on to silica gel and purified by 
column chromatography on silica gel eluting with DCM/ 2% methanolic ammonia (100:0 
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increasing in polarity to 95:5) to give the title compound (2.3g, 84%). NMR 2.16 (s, 3H), 3.93 
(s, 3H), 6.52 (s, 2H), 6.80 (d, IH), 7.47 (s, IH), 8.17 (d, IH); miz 190. 

Methods 27-32 



The following compounds were synthesised in an analogous method to Method 26. 



Ex 


CompouDd 


NMR 


m/z 


SM 


27 


2-Amino-4-(l-ethyl-2" 

lllCUiy iUIlltUUtUl*' J **jri /ry -U«UUliJlw 


1.24 (t, 3H), 2.40 (s, 3H), 4.40 (q, 
7.41 (s, IH), 8.14 (d, IH) 


204 


Meth 
16 


28 
1 


2-Amino-4-[l-(2-methoxyethyl)- 
yl]pyrimidine 


2.35 (s, 3H), 3.14 (s, 3H), 3.58 (t, 

6.83 (d, IH), 7.51 (s, IH), 8.11 (d, 
IH) 


234 


Meth 
17 


2 


methylimidazol-5-yl]pyrimidine 


2 SO C«5 4 54 rt 2H^ 4 94 (d 
IH). 4.99 (d, IH), 5.80 (m, IH), 
6.49 (brs, 2H), 6.84 (d, IH), 7.51 
(s, IH), 8.13 (d, IH) 


230 


Meth 
18 


30 

3 


2-Amino-4-(l-methyl-2- 
efliylimidazol-5-yl)pyrimidine 


1.38 (t, 3H), 2.76 (d, 2H), 3.94 (s, 
3H), 5.00 (s, 2H), 6.83 (d, IH), 
7.51 (s, IH), 8.12 (d,lH) 


204 


Meth 
20 


31 

3 


2-Amino-4-(l -methyl-2- 

isopropylimidazol-5-yl) 

pyrimidine 


1.40 (d, 6H), 3.13 (m, IH), 3.98 (s, 
3H), 5.00 (s, 2H), 6.83 (d, IH), 
7.50 (s, IH), 8.22 (d, IH) 


218 


Meth 
22 


32 

4 


2-Amino-4-(l-methyl-2- 

trifluoromethylimidazol-5-yl) 

pyrimidine 


4.16 (s, 3H), 5.13 (s, 2H), 6.87 (d, 
IH), 7.53 (s, IH), 8.35 (d, IH) 


244 


Meth 
23 



Reaction refluxed for 2hrs 40mins. Reaction mixture was evaporated, water added and the 
mixture was extracted with EtOAc. The extract was washed with brine, dried and evaporated. 
^ Reaction evaporated imder vacuum. Added water and extracted into EtOAc. Extract washed 
with brine, dried and evaporated. 



^ Purified by column chromatography on silica gel eluting with EtOAc/MeOH (100:0 
increasing m polarity to 50:50). 
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^ Purified by column chromatography on silica gel elutmg with EtOAc/MeOH (100:0 
increasing in polarity to 70:30). 

Method 33 

5 l-(Triphenvlmethvl)-2-methvl-4-f2"hvdroxvethvnimidazole 

Triphenyhnethyl chloride (24.5g, SSnunol) in DMF (100ml) was added dropwise over 
1 hr to a solution of 2-methyl-4-(2-hydroxyethyl)iinidazole (lOg, SOramol) and triethylamine 
in DMF (100ml). The reaction mixture was stirred at ambient temperature for 18 hours and 
then the volatiles were removed by evaporation. The resultant solid was triturated with water 

10 (3 X 500ml) and ether (200ml), collected by filtration and dried under vacuum at 60°C to give 
the title compound (23.7g, 80%) as a pale yellow solid. NMR 1.43 (d, 3H), 1.62 (s, 3H), 2.53 
(s, IH), 4.80 (q, IH), 6.59 (s, IH), 7.13 (m, 6H), 7.37 (m, 9H); m/z 369. 

Method 34 

15 1 -fTriphenvlmethvlV2-methvl-4"acetvlimidazole 

l-(Triphenyhnethyl)-2-methyl-4-(2-hydroxyethyl)irttidazole (Method 33; 23.7g, 
64mmol) was suspended in chloroform (180ml) under nitrogen. Activated 
manganese(IV)oxide (27.8g, 320moi) was added in one portion and the mixture heated at 
reflux for 3 hours. The reaction mixture was allowed to cool then filtered through a pad of 

20 diatomaceous earth and the pad washed thoroughly with chloroform. The filtrate was 

evaporated to give the title compound (23 .4g, 100%) as a pale yellow powder. NMR 1.71 (s, 
3H), 2.53 (s, 3H), 7.13 (m, 6H), 7.37 (m, 9H), 7.52 (s, IH); m/z 367. 

Method 35 

25 l-Bthvl-2-methvl-S-acetvlimidazole 

Ethyl triflate (1 Iml, 83.2mmol) was added dropwise over 15 mmutes to a solution of 
l-(triphenyhnethyl)-2-methyl-4-acetylunidazole (Method 34; 23 .4g, 64mmol) in DCM 
(300ml) and the mixture stirred for 5 hours at ambient temperature. The solution was diluted 
with DCM (100ml) and extracted with IM aqueous citric acid solution (5 x 75ml). The 

30 aqueous extracts were combined, basified with solid sodium hydrogen carbonate and the 

extracted with DCM (5 x 75ml). The organic extracts were combined, dried and evaporated to 
give file title compound (8.59g, 88%) as apale yellow oil. NMR 1.32 (t, 3H), 2.41 (s, 6H), 
4.29 (q, 2H), 7.68 (s, IH); m/z 153. 
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Method 36 

1- f2"MethoxvethvlV2-methvl-S-acetvlimidazole 

A solution of 2-methoxyethyl triflate (prepared on a 6nmiole scale jfrom 2- 
methoxyethanol and trifluoromethanesulphoiuc anhydride by the method published in 
5 Synthesis 1982 85) in DCM (20ml) was added dropwise to a solution of l-(triphenyhnethyl)- 

2- methyl-4-acetylimidazole (Method 34; 1.5g, 4mmol) in DCM (5ml) and the mixture was 
stirred for 40 hours at ambient temperature. The volatiles were removed by evaporation to 
give a solid (2.4 g) which was purified by flash chromatography on silica gel eluting with 
DCM / MeOH (100:0 increasing in polarity to 95:5) to yield the title compound (660mg, 88%) 

10 as a solid. NMR (CDCI3) 131 (s, 3H). 1.49 (s, 3H), 2.02 (s, 3H), 2.43 (m, 2H), 3.31 (m, 2H), 
6.87 (s, lH);ni/zl83. 

Method 37 

l-fl-Buten-4-vlV2«methvl-5-acetvlimidazole 
15 The title compound was synthesised in an analogous method to Method 36, using the 

triflate derived from cyclopropanemethanol. The title compound was obtained as an oil after 
flash chromatography on silica gel eluting with DCM/ MeOH (100:0 increasing in polarity to 
96:4). NMR (CDCI3) 2.43 (m, 8H), 4.32 (t, 2H), 5.02 (m, IH), 5.08 (s, IH), 5.74 (m, IH), 
7.69 (s, IH); m/z 179. 

20 

Method 38 

, (iV"[2-(Methoxvmethoxv^ethvDlcarbamovloxvmethvUphenvl 

Chloromethyl methyl ether (5ml, 65mmol) added cautiously to a solution of [7\r-(2- 
hydroxyethyl)carbamoyloxymethyl]phenyl (6.45g, 33mmol) and diisopropylethylamine (12ml, 
25 70mmol) in DCM (50ml) and the reaction was sthred at ambient temperature for 4 hours. The 
volatiles were removed by evapomtion and the residue dissolved in BtOAc (100ml), washed 
IM aqueous citric acid solution (2 x 50ml), saturated aqueous sodium hydrogen carbonate 
solution (50ml), and then brine (50ml), dried and evaporated to give the title compound 
(7.64g, 97%) as a colourless oil. NMR 3.34 (s, 3H), 3.42 (q, 2H), 3.61 (t, 2H), 4.60 (s, 3H), 
30 5.14 (m, 3H), 7,34 (m, 5H); m/z 262 (M+Na)"". 
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Method 39 

JV-r2-fMethoxwe1faoxv^e1favlV4-iodobeDzenesutohoDaim 

A suspension of {A''-[2-(methoxymelhoxy)ethyl)]carbamoyloxyme%l}ph^ 
(Method 38, 2.4g, lOmmol) and 10% palladium on carbon (300mg) in THF (20ml) was stirred 

5 under an atmosphere of hydrogen at ambient temperature for 1 8 hours. The catalyst was 
removed by filtration and the filtrate was placed under nitrogen. Triethylamine (1ml, 
7.5mmol) and 4-iodophenylsulphonyl chloride (1.82g, 6mmol) were added and the mixture 
was stirred at ambient temperature for 2 hours. The reaction mixture was poured into a 
mixture of EtOAc (30ml) and IM aqueous citric acid solution (30ml). The phases were 

10 separated and the aqueous phase washed with EtOAc (30ml). The organic extracts were 
combined, washed IM aqueous citric acid solution (2 x 30ml), brine (30ml), dried and the 
volatiles removed by evaporation to yield the title compound (2.18g, 98%) as a waxy solid. 
NMR 3.15 (q, 2H), 3.31 (s, 3H), 3.59 (t, 2H), 4.53 (s, 2H), 4.96 (t, IH), 7.58 (d, 2H), 7.90 (d, 
2H);m/z370(M-H)-. 

15 

Method 40 

JV^f2"MethoxvethvlV4-iodobenzenesulphonamide 

A solution of 4-iodophenylsulphonyl chloride (3.64g, 12EQmol) in DCM (30ml) was 
added dropwise to a solution of 2-methoxyethylamine (1.3ml, ISmmol) and triethylamine 

20 (2ml, ISmmol) in DCM (60ml) cooled by an ice bath to 0**C The mixture was then allowed to 
warm to ambient temperature and stirred for 1 hour. The solvent was removed by evaporation 
and the resulting oil dissolved EtOAc (100ml) and washed with IN aqueous citric acid 
solution (2 X 100ml), brine (100ml) and dried The volatiles were removed by evaporation to 
give the title compound (4.1g, 100%) as a clear oil. NMR 3.12 (2H, q), 3.28 (3H, s), 3.44 (2H, 

25 t), 4.90 (IH, t), 7.57 (2H, d), 7.81 (2H, d); m/z: 342. 

Methods 41-53 



The following compounds were synthesised in an analogous method to Method 40. 



Ex 


Compound 


NMR 


m/z 


41 


A^-(Cyclopn)pylmethyl)-4- 
iodobenzenesulphonamide 


0.01 (m, 2H), 0.32 (m, 2H), 0.76 (m, IH), 
2.60 (t, 2H), 7.47 (d, 2H), 7.72 (t, SH), 7.91 
(d.2H) 


336 
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42 


iV^(2,2-DiinethyH,3- 
iodobenzenesulphonamde 


1.20 (s, 3H), 1.25 (s, 3H), 2.91 (m, IH), 3.12 
yjiiy 111^9 j.Du \^ni, xxiy, ^lu, iix^, *r.i j ^m, 
IH), 4.71 (t, IH), 7.52 (d, 2H), 7.80 (d, 2H) 


396 


4i 
1 


yv-^z-jDenzyioxycinyi j-'f- 
iodobenzenesulphonamide 


"5 10 /'n OTT\ /'m 9TTi zl OTT^ A 
J.iZ ^q, Zil^, j.HZ ^lu, Zxl^, ^.dO ZIIJ, 'f.oU 

(m, IH), 7.25 (m, 5H), 7.48 (d, 2H), 7.79 (d, 
2H) 


A1 S 




AT fO 'J 1 motion v"\7^»tVlA7l^-. 

iodobenzenesulphonamide 


IH), 7.51 (d,2H), 7.80 (d,2H) 




45 


iV-(Tetrahydrofur-2- 
ytrneiiiyi 

iodobenzenesulphonamide 


1.50 (m, IH), 1.80 (m, 3H), 2.81 (m, IH), 
4.89 (t, IH), 7.49 (d, 2H), 7.80 (d, 2H) 


368 


45 


fs-\p -Metnoxypropyi 
iodobenzenesulphonamide 


(t, 2H), 5.10 (s, IH), 7.51 (d, 2H), 7.80 (d, 
2H) 


J JO 


An 
47 


iV-(Cyclopropyl)-4- 
iodobenzenesulphonamide 


(2H, d), 7.90 (2H, d) 


JZZ 

(M-H)" 


48 


Ar-(4-Methylthiazol-2- 
ybiiethyl)-4- 

iodobenzenesulphonamide 


2.22 (s, 3H), 4.26 (d, 2H), 7. 11 (s, IH), 7.53 


395 


49 


A'-(3-Methylisoxazol-5- 
yjineiJiyi^-4- 

iodobenzenesulphonaxnide 


2.11 (s. 3H), 4.16 (d, 2H), 6.02 (s, IH), 7.48 


377 

^iVi-il. ) 




iV-^ 1 ,4-JLJioxan-z-yjJDa.cmyij- 
4-iodobenzene 

SUipnOIlallll QC 


0 fiO (rr\ 1 trV 7 no (rv\ 1 TTi fiH (rry IXTi 

4.83 (t, IH), 7.51 (d, 2H), 7.83 (d, 2H) 


■^RO 

DOZ. 

(M-H)- 


51 

2 


^-Propyl-4- 

iodobenzenesulphonamide 


0.9 (t, 3H), 1.5 (q, 2H), 2.93 (q, 2H), 4.45 (t, 
IH), 7.57 (d, 2H), 7.87 (d, 2H) 


324 
(M-H)- 


2 


iodobenzenesulphonamide 




J JO 

(M-H)- 


53 


jV-Allyl-4- 

iodobenzenesulphonamide 


3.20 (t, 2H), 5.00 (d, IH). 5.10 (d, IH), 5.66 
(m, IH), 7.52 (d, 2H), 7.85 (t, IH) 7.96 (d, 
2H) 


322 
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1 Starting material prepared according to JACS 1966; vol 88, 2302. 
^ Triethylamine was replaced by excess of the reacting amine. 



Method 54 

5 7V^/'Butoxvcarbonvl-4"iodobenzenesulphoDainide 

A solution of di-^-butyl dicarbonate (lOg, 46mmol) in DCM (80ml) was added 
dropwise over 15min to a stirred solution of 4-iodobenzenesulphonamide (1 1.3g, 40inmol), 4- 
dimethylaminopyridine (488mg, 4mmol) and triethylamine (6.2ml, 44mmol) in DCM (50ml). 
The reaction was stirred at ambient temperature for 2 hours and the solvent was then removed 
10 by evaporation. The residue was dissolved in EtOAc (240ml), washed IM aqueous citric acid 
solution (2 X 160ml), brine (160ml), dried and the solvent removed by evaporation to yield an 
orange solid. The crude product was recrystallized from EtOAc / isohexane, collected by 
filtration, washed twice with isohexane and dried to give the title compound (10.25g, 67%) as 
off white crystals. NMR 1.40 (s, 9H), 7.71 (d, 2H), 7.90 (d, 2H); m/z 382 (M-H)". 

15 

Method 55 

4-a .2-Dimethvlimidazol-5-vlV2-(4- (AT-f ^butoxvca^bonvlVj^^r2•>(2^> 
methoxvethoxvlethvH sulphamovU anilino)p vrimidine 

2-(2-Methoxyethoxy)ethanol (50fxl, 0.4rmnol) followed by diisopropyl 

20 azodicarboxylate (0. 1ml, 0.4mmol) was added to a stirred solution of 4-(l,2- 

dimethylimidazol-5-yl)-2- {4-[^-(^butoxycarbonyl)sulphamoyl]anilino}pyrimidine (Example 
36; 90mg, 0.2mmol) and triphenylphosphine (105mg, 0,4mmol) in anhydrous THF (4ml) 
under nitrogen at 0**C. The reaction was allowed to warm to ambient temperature and stirred 
for 1 hour. The mixture was poured directly on to an Isolute SCX-2 column, eluted first with 

25 MeOH (8 x 15ml) and then the product was eluted with 2% methanolic ammonia (6 x 15ml). 
The solvent was evaporated and the residue dissolved in EtOAc (25ml), washed with 
saturated aqueous sodium hydrogen carbonate solution (2 x 25ml), dried and the solvent 
evaporated to give the title compound (77mg, 71%) as a yellow oil. NMR 1.38 (s, 9H), 2.49 
(s, 3H), 3.38 (s, 3H), 3.56 (m, 2H), 3.68 (m, 2H), 3.76 (t, 2H), 3.96 (s, 3H), 4.06 (t, 2H), 7.03 

30 (d, IH), 7.49 (s, IH), 7.58 (s, IH), 7.78 (d, 2H), 7.93 (d, 2H), 8.40 (d, IH); m/z 547. 
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Methods 56-57 

The following compounds were synthesised in an analogous method to Method 55. 



Ex 


Compound 


NMR 


m/z 


SM 


56 


4-(l ,2-Dimethylimidazol-5-yl)- 
2-[4-(A^"(r-butoxycarbonyl)-A^- 
{2-[2-(2-methoxyethoxy) 
ethoxy] ethyl} sulphamoyl) 
aiulino]pyrimidine 


1.38 (s, 9H), 2.48 (s, 3H), 3.37 (s, 3H), 
3.56 (m, 2H), 3.65 (m, 8H), 3.79 (t, 
2H), 3.96 (s, 3H), 4.04 (t, 2H), 7.01 (d, 
IH) 7.41 fs, IH), 7 56 fs IID 7 79 
(d, 2H), 7.92 (d, 2H), 8.40 (d, IH) 


591 


Ex 
36 


57 


4-(l,2-Dimethylimidazol-5-yl)- 
2- {4-[i\r-(/-butoxycarbonyl)-iV'- 
(2- {2-[2-(2-methoxyethoxy) 
ethoxy] ethoxy} ethyl) 
sulphamoyl]anilino}pyrimidine 


1.38 (s, 9H), 2.48 (s, 3H), 3.37 (s, 3H), 
3.56 (m, 2H), 3.65 (m, 12H), 3.79 (t, 
2H), 3.96 (s, 3H), 4.04 (t, 2H), 7.01 (d, 
IH), 7.41 (s, IH), 7.56 (s, IH). 7.79 
(d, 2H), 7.92 (d, IH), 8.40 (d, IH) 


635 


Ex 
36 



Method 58 

5 4-lQdoben2enesulphonvl fluoride 

18-Crown-6 (0.5g) and potassium fluoride (1 1.6g, 200mmol) were added to a solution 
of iodobenzenesulphonyl chloride (30.3g, lOOmmol) in acetonitrile (100ml) and the 
suspension was stirred for 18 hours at ambient temperature. The insolubles were removed by 
filtration and the solvent removed from the filtrate by evaporation. The residue was dissolved 
10 in EtOAc (300ml), washed with water (2 x 150ml), brine (100ml), dried and the solvent 

evaporated to give the title compound (27.54g, 96%) as a white solid. NMR 7.70 (d, 2H), 8.01 
(d, 2H); m/z 286. 



Method 59 

15 4'(L2~Dimethvlimidazol-5-vl)-2-f4-(fluorosulphonvnanilino]pvrimidine 

Caesium carbonate (2,3g, 7.2mmol) was added to a degassed solution of 2-amino-4- 
(l,2~dimethylimidazol-5-yl)pyrimidine (Method 26; 756mg, 4mmol), 4-iodosulphonyl 
fluoride (Method 58; 1.50g, 5.2 mmol), tris(dibenzylideneacetone)dipalladium (0) (92mg, 
0.18n[miol) and 2,2'-bis(diphenylphosphino)-l,r-binaphthyl (124mg, O.lSmmol) in dioxane 

20 (36ml) under nitrogen. The mixture was heated at 80**C for 1 8 hours and then allowed to cool 
to ambient temperature. The mixture was poured into water (50ml) and extracted with DCM 
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(2 X SOml). The organic extracts were combined, washed with brine (SOn:il), dried and the 
solvent evaporated. The residue was pre-absorbed on to silica gel and purified by column 
chromatography on silica gel eluting with DCM / 2% methanolic ammonia (100:0 increasing 
in polarity to 97:3) to give the title compound (984mg, 71%) as a pale yellow solid. NMR 
5 2.38 (s, 3H), 3.96 (s, 3H), 7.28 (d, IH), 7.65 (s, IH), 8.00 (d, 2H), 8.13 (s, 2H), 8.47 (d, IH), 
10.32 (s, lH);m/z348. 

Method 60 

4-fl-f2-Methoxvethvl)-2-methvlin[iidazol-5-vl]"2-N"(4-fluorosulphonvlanilino)p 
10 The title compound was synlhesised from Method 28 in an analogous method to 

Mefliod 59 except that the reaction was evaporated before aqueous work-up and extraction 
was with EtOAc. The crude product purified by column chromatography on silica gel eluting 
with DCM / MeOH (98:2 increasing in polarity to 96:4). NMR: (CDCI3) 2.52 (s, 3H), 3.27 (s, 
3H), 3.61 (t, 2H), 4.68 (t, 2H), 7.1 1 (d, IH), 7.52 (s, IH), 7.61 (s, IH), 7.89 (d, 2H), 7.96 (d, 
15 2H), 8.41 (d,lH);m/z 392. 

Method 61 

2-Amino-5-bromo-4-f 1 ,2-dimethvlimidazol-5-vl)pvrimidine 

The title compounds was synthesised firom Method 26 in an analogous method to 
20 Example 145 except that the reaction was heated at 60^C for l,5hrs, diluted with water and 
basified 2M aqueous sodium hydroxide solution. The resultant solid was collected by 
filtration and dried in vac oven at 60''C. NMR: 2.38 (s, 3H), 3.72 (s, 3H), 6.84 (s, 2H), 7.55 (s, 
IH), 8.38 (s, lH);m/z269. 

25 Method 62 

jV-f2-MethoxvethvlVjV-methvl-4-iodobenzenesulphonamide 

Sodium hydride (144mg, 3.6mmol) was added in portions to a solution of iV-(2- 
methoxyethyl)-4-iodobenzenesulphonamide (Method 40, Ig, 3mmol) in THF (10ml) and the 
mixture stirred at ambient temperature for 15 minutes. lodomethane (230}il, 3.6mmol) was 

30 added and the reaction stirred for 18 hours. Water (30ml) was added cautiously and the 

mixture extracted with ether (40nal). The combined organics were washed with brine (SOml), 
dried and the volatiles evaporated. The residue was purified by flash chromatography on silica 
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gel eluting with iso-hexane/EtOAc (100:0 increasing in polarity to 10:1) to give the title 
compound (730mg, 69%) as a clear oil. NMR 2.78 (s, 3H), 3.16 (t, 2H), 3.22 (s, 3H), 3.45 (t, 
3H), 7.42 (d, 2H), 7.80 (d, 2H); m/z 356, 

5 Methods 63-64 



The following compounds were synthesised in an analogous method to Method 62. 



Ex 


Compound 


NMR 


m/z 


SM 


63 


^-(3-Morpholinopropyl)-iV- 

methyl-4-iodobenzene 

sulphonamide 


1.77 (m, 2H), 2.41 (m, 6H). 2.75 (s, 
3H), 3.11 (t, 2H), 3.69 (m, 4H), 
7.48 (d,2H), 7.87 (d.2H) 


425 


Meth 
66 


64 


iV^(^-Butyl)-JV-methyl-4- 
iodobenzenesulphonamide 


(CDCI3): 1.35 (s, 9H). 2.96 (s, 3H), 
7.53 (d,2H), 7.83 (d,2H) 


n/a 


Meth 
52 



Method 65 

4-MesvlbromobeiizeQe 

10 To a solution of 4-bromothioamsole (22.3g, 1 Immol) in DCM (250ml) was added m- 

chloroperoxybenzoic acid (40g, 23mmol) in lOg portions. The precipitate was removed by 
filtration and washed with DCM. The filtrate was evaporated in vacuo and the resultant solid 
recrystallized firom EtOH (ca. 180ml) to yield the title compound as colourless crystals 1 1.7g 
(45%). Mp 103-106*^0. 

15 

Method 66 

iV^(3"Morpholinopropyn-4-iodoben2enesulDhonaniide 

4-Iodophenylsulphonyl chloride (3.03g, lOmmol) in DCM (SOml) was added dropwise 
over 15 minutes to a solution of 4-(3-aminopropyl)moipholine (1.75ml, 12mmol) and 

20 triethylamine (1 .7ml, 1 2mmol) in DCM (50ml) cooled in an ice bath. The mixture was 

allowed to warm to ambient temperature and stirred for 15 minutes. Water (SOml) was added 
and the phases separated. The organic layer was washed with water (SOml) and brine (SOml), 
dried (Chemelut column 1010) and evaporated to give the title compound (4.10g, 100%) as a 
beige soUd. NMR 1.70 (m, 2H), 2.43 (m, 6H), 3.14 (t, 2H), 3.71 (m, 4H). 7.08 (s, IH), 7.58 

25 (d, 2H), 7.85 (d, 2H); m/z 41 1. 
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Method 67 

l-f3-f7/.JV^Dimetfavlamiiio>propvlthio]-4'bromobenzene 

3-(Dimethylamino)propyl chloride hydrochloride (3.48g, 22tnmol) was added in 
portions to a suspension of 4-bromothiophenol (3.78g, 20nmiol) and potassium carbonate 

5 (5.52g, 40nimol) in DMF (40ml) and the reaction mixture heated to 60*^0 for 15 minutes. The 
mixture was allowed to cool to ambient temperature and poured into water (100ml) and 
extracted with EtOAc (2 x 100ml). The extracts were combined, washed with brine (3 x 
100ml), dried (Chemelut column 1010) and evaporated to give the title compound (5.25g, 
96%) as a pale yellow oil. NMR 1.76 (m, 2H), 2.20 (s, 6H), 2.35 (t, 2H), 2.93 (t, 2H), 7.18 (d, 

10 2H), 7.38 (d,2H);m/z 276. 



Method 68 

l-(3J.3-Trifluoropropvlthio)-4-bromobenzene 

3-Bromo-l,l,l-trifluoropropane (640p.L, 6imnol) was added to a mixture of 4- 

1 5 bromothiophenol (945mg, 5mmol) and potassium carbonate (760mg, 5.5mmol) in DMF (5ml) 
and the reaction mixture heated at 40**C for 1 hour. The mixture was allowed to cool to 
ambient temperature and poured into water (50ml) and extracted with EtOAc (2 x 30ml). The 
extracts were combined, washed with brine (3 x 30ml), dried (Qiemelut column 1010) and 
evaporated to give the title compound (1.36g, 95%) as a pale yellow oil. NMR 2.56 (m, 2H), 

20 3.13 (t, 2H), 7.31 (d, 2H), 7.51 (d, 2H); m/z 285 (M^^. 



Method 69 

l-d "ButvlthioV4-bromobenzene 

The title compounds was synthesised in an analogous method to Method 68. NMR 
25 0.85 (t, 3H), 1.38 (m, 2H), 1.51 (m, 2H), 2.96 (t, 2H), 7.23 (d, 2H), 7.46 (d, 2H); m/z 244 



Method 70 

l-[3-(jV^j\r-Dimethvlamino^propvlsulphonvl1-4'bromoberizene 
30 Oxone (14g, 23nmiol) was added to a solution of l-[3-(JV;A^-dimethylamino) 

propylthio]-4-bromobenzene (Method 67; 5.24g, 19.1mmol) in MeOH (150ml) and water 
(30ml) and the mixture was stirred at ambient temperature for 90 minutes. The reaction 
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mixture was poured onto an Isolute SCX-2 column, washed MeOH (6 x 40ml) and the 
product eluted with 2% methanolic ammonia (10 x 40ml). The solvent was evaporated and 
residue purified by flash chromatography on silica gel eluting with DCM/ 2% methanolic 
ammonia (100:0 increasing m polarity to 94:6) to yield the title compound (4.68g, 80%) as a 
5 pale yellow oil. NMR 1.62 (m, 2H), 2.03 (s, 6H), 2.19 (t, 2H), 3.32 (m, 2H), 7.81 (m, 4H); 
m/z 306. 

Method 71 

l"f3,33"TrifluoropropvlsulphonvlV4-bromobenzene 

10 Oxone (3.7g, 6namol) was added to a solution of l-(3,3,3-trifluoropropylthio)-4- 

bromobenzene (Method 68 1.36, 4.75mmol) in MeOH (25ml) and water (5ml) and the 
mixture was stirred at ambient temperature for 18 hours. The MeOH evaporated and water 
(20ml) added and the mixture extracted with DCM. The extracts were dried (Chemelut 
column CE1005) and solvent removed by evaporation to give the title compound (1.43g, 

15 95%) as a white solid. NMR 2.62 (m, 2H), 3.67 (m, 2H), 7.86 (s, 4H); m/z 3 16 (M^. 

Method 72 

1 -( 1 'Butvlsulphonvn-4-bromobenzene 

The title compound was synthesised from Method 69 in an analogous method to 
20 Method 71. NMR: 0.80 (t, 3H), 1.31 (m, 2H), 1.47 (m, 2H), 3.29 (t, 2H), 7.78 (d, 2H), 7.86 (d, 
2H);m/z276(M*^. 

Method 73 

3-Methoxv-l-propanol methanesulphonate 

25 Methanesulphonyl chloride (1.75ml, 22mmol) was added to a solution of 3-methoxy- 

1-propanol (1.81g, 20mmol) and triethylamine (3.35ml, 24mmol) in DCM (40ml) cooled in 
an ice bath and the mixture stirred at ambient temperature for 1 8 hours. DCM (25ml) and 
water (50ml) were added and the phases separated and the aqueous layer was extracted with 
DCM (25ml). The extracts were combined, washed with water (50ml) and brine (50ml), dried 

30 (Chemelut column CElOlO) and evaporated to give the title compound 3.25g (97%) as a pale 
yellow oil. NMR 2.00 (m, 2H), 3.01 (s, 3H), 3.35 (s, 3H), 3.49 (t, 2H), 4.38 (t, 2H). 
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Method 74 

1 -f 3"MethoxvproDvlsutohonvlV4-bromobenzene 

Potassium carbonate (2.8g, 20nmiol) was added to a solution of 3-methoxypropan-l-yl 
methansulphonate (Method 73; 3,25g, 19.3mmol) and 4-bromothiophenol (3.48g, 18.4niniol) 
5 in DMF (30ml) and the mixture heated at 40''C for 4 hours. The mixture was allowed to cool 
to ambient temperature, poured into water (100ml) and extracted with EtOAc (2 x 50ml). The 
extracts were combined, washed with saturated aqueous sodium hydrogen carbonate solution 
(50ml) and brine (2 x 50ml), dried (Chemelut column CElOlO) and the volatiles removed by 
evaporation. The residue was dissolved in MeOH (150ml) and water (30ml) and oxone 

10 (13.4g, 21.6mmol) was added in portions. The mixture was stirred at ambient temperature for 
18 hours. The MeOH was evaporated, water (SQml) added and the solution extracted with 
DCM (3 X 50ml). The extracts were combined, washed with brine (50ml), dried (Chemelut 
column CElOlO), and evaporated. The residue was purified by flash chromatography on silica 
gel elutmg with iso-hexane : EtOAc (100:0 increasing in polarity to 90:10) to give the title 

15 compound (3.32g, 62%) as a colourless oil. NMR 1.95 (m, 2H), 3.19 (m, 2H), 3.26 (s, 3H), 
3.41 (t, 2H), 7.70 (d, 2H), 7.78 (d, 2H). 

Method 75 

3"Hvdroxvisoxazole 

20 Hydroxylamine hydrochloride (35g, O.Smol) was added to a solution of sodium 

hydroxide (58g, 1.45mol) in water (580ml). MeOH (600ml) followed by ethyl propiolate 
(38ml, 0.37mol) in portions was then added and the resulting solution stirred at ambient 
temperature for 6 days. The mixture was acidified to pH2 with concentrated hydrochloric acid 
and then saturated with sodium chloride. The solution was extracted with DCM (8 x 50Qml), 

25 the extracts combined, dried and the solvent evaporated. The solid residue was washed with 
hot iso-hexane (3 x 300ml) and the final suspension was allowed to cool and the resulting 
solid was collected by filtration, dried under vacuum to give the title compound (1 1 .16g, 35%) 
as a white solid crystallised. NMR 6.04 (s, IH), 8.43 (s, IH), 11.16 (s, IH). m/z 85 (M^. 

30 Method 76 

3-OxO"2.3-dihvdroisothiazole 

Glycinamide.HCl (Imol) was suspended in DMF (500ml) and SO2CI2 (300ml) was 
added dropwise over 1.5 hours with cooling keeping tiie reaction temperature between 5-10**C. 



10 
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The reaction was stirred at 10-15°C for 6 hours when water (500ml) was added cautiously. 
The solid was removed by fiOitration and the filtrate extracted with ether (21). The Ethereal 
solution was washed brine (200ml) and evaporated in vacuo to yield a pale yellow solid 
(132g)- A. The aqueous layer was extracted with DCM (2 x 600ml). The DCM portions were 
combined and washed with ether and water. The organic layer was washed brine and 
evaporated in vacuo to yield a cream soUd (18g)- B. A & B were combined, dissolved in 
ether, dried and charcoal was added. The solution was filtered and the filtrate evaporated in 
vacuo to yield a pale yellow solid (104.3g). This solid was triturated with isohexane to yield 
the title compound (91.3g, 90%). Mpt: 102-5**C. 



Method 77 

Ethvnvlcarbamovl 

To liquid ammonia (SOQml) was added methyl propiolate (52.4g, 0.62mol) over 2 
hours keq)ing the temperature at -70®C. The ammonia was left to evaporate and the reaction 
15 mixture evaporated in vacuo to yield the title compound (43 g) which was used without any 
further purification. Mpt: 54-55°C. 

Method 78 

3-Oxo-2.3"dihvdro-L2.5-thiadiazole 

20 To a stirred solution of ethynylcarbamoyl (Method 77; 43g, 0.62mol) in water (3 1 0ml) 

cooled in ice bath was added ammonium thiosulphate (92.35g, 0.62mol) in one portion. The 
reaction was allowed to warm to room temperature over 5 hours. To the reaction mixture was 
added a solution of iodme (79.2g, 0.31mol) m MeOH (11) rapidly over 10 minutes to yield a 
dark solution. Ammonium thiosuphate was added until a yellow solution was obtained. The 

25 solvent was evaporated to approximately 400ml and extracted ether (3 x 30Qml). The ethereal 
solution was washed brine (100ml), passed through phase separation paper and evaporated in 
vacuo to yield the title compound as a pale orange soUd (32.8g, 52%). Mpt: 70-7 rC. 

Method 79 

30 3-f2-(^Butoxvca^bonvlamino)ethoxv]isoxazole 

Diisopropyl azodicarboxylate (1.1ml, 5.5mmol) was added dropwise to a solution of 
2-(^-butoxycarbonylamino)etiianol (850|xl, 5.5mmol), 3-hydroxyisoxazole (Method 75; 
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425mg, Smmol) and triphenylphosphine (1.44g, 5,5mmol) in THF (20ml) and tiie mixture was 
stirred at ambient temperature for 18 hours. The solvent was evaporated and the residue 
purified by flash chromatography on silica gel eluting with iso-hexane : EtOAc (100:0 
increasing in polarity to 4: 1) to give the title compound (506mg, 44%) as a white solid. NMR 
5 1.43 (s, 9H), 3.56 (m, 2H), 4.32 (m, 2H), 4.90 (s, IH), 5,98 (s, IH), 8.16 (s, IH); miz 229. 

Methods 80-84 



The following compounds were synthesised in an analogous method to Method 79 
using the appropriate amine and heterocycle as starting materials. 



Ex 


Compound 


NMR 


m/z 


SM 


80 


3-[2-(f-Butoxycarbonylamino) 
ethoxy]isothiazole 


1.38 (s, 9H), 3.30 (m, 2H), 4.24 (t, 
2H), 6.71 (d, IH), 6.93 (m, IH), 
8.81 (d, IH) 


245 


Meth 
76 


81 


3-[2-(?-Butoxycarbonylammo) 
ethoxy]-l,2,5-thiadiazole 


1.38 (s, 9H), 3.31 (m, 2H), 4.16 (t. 
2H), 6.96 (m, IH), 8.35 (s, IH) 


246 


Meth 
78 


82 


3-[3-(f-Butoxycarbonylainino) 
propoxyjisoxazole 


1.36 (s. 9H), 1.80 (m, 2H), 3.04 (q, 
2H), 4.17 (t, 2H), 6.24 (s, IH), 6.83 
(m, IH), 8.61 (s, IH) 


243 


Meth 
75 


83 


3-[3-(r-Butoxycarbonylamino) 
propoxyjisothiazole 


1.36 (s, 9H), 1.80 (m. 2H), 3.04 (q, 
2H), 4.17 (t, 2H), 6.71 (d, IH), 6.80 
(m, IH), 8.82 (d, IH) 


259 


Meth 
76 


84 


3-[3-(f-Butoxycarbonylaniino) 
propoxy]-l,2,5-thiadiazole 


1.36 (s, 9H), 1.80 (m, 2H), 3.04 (q, 
2H),4.17(t,2H), 6.80 (m,lH), 
8.36 (s, IH) 


260 


Meth 
78 



Method 85 

3-(2-Aminoethoxv)isoxazole hydrochloride 

4M Hydrogen chloride in dioxane (10ml) was added to a solution of 3-[2-(^- 
butoxycarbonylamino)ethoxy]isoxazole (Method 79; 500mg, 2.2mmol) in dioxane (10ml) and 
15 the mixture was stirred at ambient temperature for 3 days. The resulting solid was collected by 
filtration, washed with ether and dried to give the title compound (298mg, 83%) as a white 
solid NMR 3.20 (m, 2H), 4.39 (t, 2H), 6.13 (s, IH), 8.30 (s, 3H), 8.69 (s, IH); m/z 129. 
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Methods 86-90 

The following compounds were synthesised in an analogous method to Method 85. 



Ex 


Compound 


NMR 


m/z 


SM 


86 


3 -(2 - Aminoethoxy) 
isothiazole hydrochloride 


3.19 (m, 2H), 4.46 (t, 2H), 6.76 (d, IH), 
7.28 (s, IH), 8.40 (s, 3H), 8.87 (d, IH) 


145 


Meth 
80 


87 


3-(2-Aminoethoxy)-l ,2,5- 
thiadiazole hydrochloride 


3.20 (m, 2H), 4.58 (t, 2H), 8.36 (m, 4H) 


146 


Meth 
81 


88 


3-(3-Aminopropoxy) 
isoxazole hydrochloride 


2.02 (m, 2H), 2.83 (m, 2H), 4.24 (t, 2H), 
6.29 (s, IH), 8.20 (s, 3H), 8.61 (s, IH) 


143 


Meth 
82 


89 


3-(3-Aminopropoxy) 
isothiazole hydrochloride 


2.02 (m, 2H), 2.83 (m, 2H), 4.36 (t, 2H), 
6.78 (d, IH), 8.10 (s, 3H), 8.81 (d, IH) 


159 


Meth 
83 


90 


3-(3-Aniinopropoxy)-l,2,5- 
thiadiazole hydrochloride 


2.02 (m, 2H), 2.83 (m, 2H), 4.43 (t, 2H), 
8.10 (s, 3H), 8.39 (s, IH) 


160 


Meth 
84 



Methods 91-94 



The following compounds were synthesised by the procedure as described in JOC 
1987, 2714-2716. 



Method 


Compound 


91 


5-Methyl-4-(methylainino)isoxazole hydrochloride 


92 


5-Acetyl-2-(trifluoromethyl)imidazole 


93 


5-Acetyl-2-(methoxymethyl)imidazole 


94 


i\^(5-Methyl-4-isoxazolyl)-2,2,2-trifluoroacetamide 



Methods 95-109 

The followmg compounds were prepared using procedures analogous to those 
described in JOC 1987, 2714-2726. 



Ex 


Compound 


NMR 


m/z 


SM 


95 


5-Methyl-4-(^'-methyl-7Sr- 
propion^ainino)isoxazole 


1.09 (t,3H), 2.08 (q, 
2H), 2.38 (s,3H), 3.16 
(s,3H),8.16(s, IH) 


169 


Meth 91 
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96 


l-Methyl-2-ethyl-5- 
acetylimidazole 


1.36 (t.3H), 2.41 (s, 
3H), 2.72 (q,2H), 3.82 
(s, 3H), 7.72 (s, IH) 


153 


Meth95 


97 


5-Methyl-4-(iV-methyl-iV- 
isobutyrylainino)isoxazole 


1.03 (d,6H), 2.36 (s, 
3H), 2.48 (in,lH), 3.16 
(s,3H),8.20(s,lH) 


183 


Metfa91 


98 


1 -Methyl-2-isopropyl-5- 
acetylimidazole 


1.36 (d, 6H), 2.42 (s, 
3H), 3.10 (m,lH), 3.84 
(s, 3H), 7.75 (s, IH) 


167 


Meth97 


99 


4-(Isopropylammo)-5- 
methylisoxazole 


CDCl3l.l2(d,6H), 
2.30 (s, 3H), 3.21 (IH, 
septuplet), 8.01 (s, IH) 


141 


4-araino-5- 
methyUsoxazole 


100 


5-Methyl-4-(iV^ 
isoprop}4acetainido)isoxazole 


CDCl3l.02(brs, 6H), 
1.80 (s, 3H), 2.38 (s, 
3H),4.99(1H, 
septuplet), 8.09 (s, IH) 


183 


Meth99 


101 


5-Acetyl-l-isopropyl-2- 
methylimidazole 


1.40 (d, 6H), 2.38 (s, 
3H), 2.42 (s, 3H), 5.08 
(bnn, IH), 7.81 (s, IH) 


167 


Meth 100 


102 


3,5-Dimethyl-4-amino- 

isoxazole 


2.04 (s, 3H), 2.19 (s, 
3H), 3.78 (s, 2H) 


112 




103 


N-(2,2,2-Trifluoroethyl)-5- 
methyl-4-ainmoisoxazole 


(CDC13)2.32(s, 3H), 
2.80 (s,lH), 3.52 (q, 

2H), 8.06 (s, IH) 


181 


Meth94 


104 


3,5-Dimethyl-4- 
foimamidoisoxazole 


2.08 (s, 3H), 2.23 (s, 
3H), 8.10 (s,lH), 9.50 
(s,lH) 


140 


Meth 102 


105 


3,5-Dimethyl-4- 
methylaminoisoxazole 


2.08 (s, 3H), 2.30 (s, 
3H). 2.60 (d,3H), 3.84 
(S.1H) 


n/a 


Meth 104 
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106 


3,5-Dimethyl-4-(Ar- 
mefhylacetamido)isoxazole 


1.75 (s,3H), 2.16 (s, 
3H), 2.30 (s,3H), 3.00 
(s,3H) 


168 


Meth 105 


107 


l,2,4-Trimethyl-5-acetyl- 
imidazole 


2.26 (s, 3H), 2.38 (s, 
6H), 3.65 (s, 3H) 


152 


Methl06 


108 


N-(2,2,2-Trifluoroethyl)-N-(5- 
methyl-4-isoxazolyl) acetamide 


1.82 (s, 3H), 2.37 (s, 
3H),4.36(q,2H), 8.62 
(s,lH) 


223 


Meth 103 


109 


l-(2,2,2-Trifluoroethyl)-2- 
methyl-S-acetylimidazole 


2.38 (s, 6H),5.31 (q, 
2H), 7.96 (s, IH) 


207 


Meth 108 



Method 110 

A^-Methvl-4-ammobenzenesulphona3tnide 
5 4-Aininobenzenesulphonylfluoride (200mg, l.Mmmol) was dissolved in a solution of 

methylamine in EtOH (3mL, excess) and heated to 80°C for 45 minutes, then cooled to room 
temperature and left to stir overnight. The solvent was evaporated in vacuo and azeotroped 
with ether to yield the title compound as a solid (160mg, 75%). NMR: 2.12 (s, 3H), 5.85 (s, 
2H), 6.59 (d, 2H), 7.37 (d, 2H); m/z 187. 

10 

Method 111 

2-AininQ-4-( 1 ,2-dimethvliiiiidazol"5-vlV5-chloropvrimidine 

2"Anaino-4-(l,2-dimethylumdazol-5-yl)pyrimidine (Method 26; 378mg, 2mmol) and 
//-chlorosuccimide (267mg, 2nmiol) were dissolved in glacial acetic acid (7ml) under an 

15 atmosphere of nitrogen. The reaction mixture was heated at 65**C for 18 hours when further AT- 
chlorosuccinimide (89mg, 0.66mmol) was added and the reaction heated at 65**C for an 
additional 2 hours. The volatiles were removed by evaporation and the residue dissolved in 
water (10ml). The solution was adjusted to pH 1 1-12 by addition of 40% aqueous sodium 
hydroxide solution. The precipitated solid was collected by filtration and washed sparingly 

20 with water, dried under vacuum at 60**C to give the title compound (344mg, 77%) as a yellow 
soUd. NMR 2.35 (s, 3H), 3.75 (s, 3H), 4.83 (s, 2H), 7.53 (s, IH), 8.27 (s, IH); m/z 224. 
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Example 166 



The following illustrate representative phannaceutical dosage forms containing the 
compound of formula (I), or a pharmaceutically acceptable salt or in vivo hydrolysable ester 
thereof (hereafter compound X), for therapeutic or prophylactic use m humans:- 



5 



(a): Tablet I 


mg/tablet 


Compound X 


100 


Lactose Ph.Bur 


182.75 


Croscaimellose sodium 


12.0 


Maize starch paste (5% w/v paste) 


2.25 


Magnesium stearate 


3.0 




(b): Tablet II 


mg/tablet 


Compound X 


50 


Lactose Ph.Eur 


223.75 


Croscaimellose sodiiim 


6.0 


Maize starch 


15.0 


PolyvinylpyrroUdone (5% w/v paste) 


2.25 


Magnesium stearate 


3.0 




(c): Tablet IH 


mg/tablet 


Compound X 


1.0 


Lactose Ph.Eiu: 


93.25 


Croscarmellose sodium 


4.0 


Maize starch paste (5% w/v paste) 


0.75 


Magnesium stearate 


1.0 
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(d): Capsule 


mg/capsule 


Compound X 


10 


Lactose Ph.Eur 


488.5 


Magnesium stearate 


1.5 




(e): Injection I 


(50 mg/ml) 


Compound X 


5.0% w/v 


IM Sodium hydroxide solution 


15.0% v/v 


O.IM Hydrochloric acid 


(to adjust pH to 7.6) 


Polyethylene glycol 400 


4.5% w/v 


Water for injection 


to 100% 




(f): Injection n 


10 mg/ml 


Compound X 


1.0% w/v 


Sodium phosphate BP 


3.6% w/v 


O.IM Sodium hydroxide solution 


15.0% v/v 


Water for injection 


to 100% 




(g): Injection III 


(lmg/ml,buffered to pH6) 


Compound X 


0.1% w/v 


Sodium phosphate BP 


2.26% w/v 


Citric acid 


0.38% w/v 


Polyethylene glycol 400 


3.5% w/v 


Water for injection 


to 100% 



Hote 

The above formulations may be obtained by conventional procedures well known in 
the pharmaceutical art. The tablets (a)-(c) may be enteric coated by conventional means, for 
example to provide a coating of cellulose acetate phthalate. 
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Claims 



1 . A compound of formula (t) \ 




■N 



5 (D 
wherein: 

is halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, Ci^ealkyl, 
Ci-6alkoxy, C2-6alkenyl or C2.6alkynyl; 

p is 0-4; wherein the values of may be the same or different; 
10 is sulphamoyl or a group R^-R^-; 

q is 0-2; wherein the values of R^ maybe the same or different; and wherein p + q = 0- 

5; 

R^ is halo, nitro, cyano, hydroxy, trifluoromethyl, trifluoromethoxy, amino, carboxy, 
carbamoyl, mercapto, sulphamoyl, Ci-aalkyl, C2-3alkenyl, Ca-aalkynyl, Ci-aalkoxy, 

1 5 Ci-aalkanoyl, JV-(Cioalkyl)amino, iy;iV-(Ci.3alkyl)2amino, Ci-salkanoylamino, 

iV^(Ci.3alkyl)carbamoyl, jy;JV-(Ci-3alkyl)2carbamoyl, Ci.3alkylS(0)a wherein a is 0 to 2, 
i\r.(Ci-3alkyl)sulphamoyl or iy;iV^-(Ci-3alkyI)2Sulphamoyl; wherein R^ maybe optionally 
substituted on carbon by one or more R*^; 

n is 0 to 2, wherein the values of R^ may be the same or different; 

20 R^ is hydrogen, Ci.6alkyl, Ca-ealkenyl, C2-6alkynyl, Cs-scycloalkyl, phenyl or a carbon- 

linked heterocyclic group; wherein R"* may be optionally substituted on carbon by one or more 
R^; and wherein if said heterocyclic group contains an -NH- moiety that nitrogen may be 
optionally substituted by a group selected from R"; 

R^ and R^ are independently selected from hydrogen, halo, nitro, cyano, hydroxy, 

25 trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Ci-ealkyl, C2-6alkenyl, 
C2.6alkynyl, Ci^alkoxy, C^alkanoyl, Ci-ealkanoyloxy, Ar-(Ci-6alkyl)amino, 
//,A^-(Ci.6alkyl)2ainino, Ci-ealkanoylamino, 7V^(Ci^alkyl)carbamoyl, 
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iy;iV-(Ci.6allcyl)2carbamoyl, Ci-6alkylS(0)a wherein a is 0 to 2, Ci-ealkoxycarbonyl, 
^-(Ci-6alkyl)sulphainoyl, iV;N-(Ci^alkyl)2Sulphamoyl, Ci-6alkylsulphonylamino, 
Ca-gcycloalkyl or a 4-7 membered saturated heterocyclic group; wherein and 
independently of each other may be optionally substituted on carbon by one or more R®; and 
5 wherein if said 4-7 membered saturated heterocyclic group contains an -NH- moiety that 
nitrogen may be optionally substituted by a group selected from R ; 

R"* is selected from Ci-ealkyl, C2-6alkenyl, C2.6alkynyl, Ca-gcycloalkyl, 
C3.8cycloalkylCi-6alkyl, phenyl, a heterocyclic group, phenylCi^alkyl or 
(heterocyclic group)Ci-6alkyl; wherein R^ may be optionally substituted on carbon by one or 
10 more R^; and wherein if said heterocycUc group contains an -NH- moiety that nitrogen may be 
optionally substituted by a group selected from R^; 

R** is -C(0)-, -N(R"0C(O)-, -C(0)N(R"^-, -S(0)r, -0C(0)N(R'^S02-, -S02N(R> or 
-N(R"*)S02-; wherein R"* is hydrogen or Ci-^alkyl optionally substituted by one or more R* 
and r is 1-2; 

15 R**, and R* are independently selected from halo, nitro, cyano, hydroxy, amino, 

carboxy, carbamoyl, mercapto, sulphamoyl, Ci^alkyl, Ca^alkenyl, C2-6alkynyl, Ci-galkoxy, 
Ci.6alkoxyCi-6alkoxy, Ci-6alkoxyCi.6alkoxyCi-6alkoxy, Ci-6alkanoyl, Ci-ealkanoyloxy, 
A^-(Ci-6alkyl)amino, A^,A^-(Ci^alkyl)2amino, Ci-ealkanoylamino, //-(Ci.6alkyI)carbamoyl, 
7V;A^-(Ci.6alkyl)2carbamoyl, Ci-6alkylS(0)a wherein a is 0 to 2, Ci<.6alkoxycarbonyl, 

20 A^-(Ci-6alkyl)suIphamoyl, iy;7V-(Ci^alkyl)2Sulphamoyl, Ci-6alkylsulphonylamino, 
Ca-gcycloalkyl, phenyl, heterocyclic group, phenylCi.6alkyl-R°-, (heterocyclic 
group)Ci-6alkyl-R°-, phenyl-R°- or (heterocyclic group)-R''s wherein R^ R^ and R' 
independently of each other may be optionally substituted on carbon by one or more R^; and 
wherein if said heterocyclic group contains an -hJH- moiety that nitrogen maybe optionally 

25 substituted by a group selected from R*^; 

R*^ is -0-, -N(RP)-, -C(0)-, -N(RP)C(0)-, -C(0)N(RP)-, -S(0)s-, -SOzNCR^)- or 
-N(R'0SO2-; wherein BP is hydrogen or Ci.6alkyl and s is 0-2; 

R^, R**, R"^ and R" are independently selected from CMalkyl, CMalkanoyl, 
CMalkylsulphonyl, CMalkoxycarbonyl, carbamoyl, iV-(CMalkyl)carbamoyl, 

30 iV;Ar-(Ci.4alkyl)carbamoyl, benzyl, ben2yloxycarbonyl, benzoyl and phenylsulphonyl; wherein 
R^, R^, R^ and R" independently of each other may be optionally substituted on carbon by on 
or more R^; and 
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R^ R*, R* and R^ are independently selected from halo, nitro, cyano, hydroxy, 
trifluoromethoxy, trifluoromethyl, amino, carboxy, carbamoyl, mercapto, sulphamoyl, methyl, 
ethyl, methoxy, ethoxy, acetyl, acetoxy, methylamino, ethylamino, dimethylamino, 
diethylamino, i\r-methyl-iV^ethylamino, acetylamino, iV-methylcarbamoyl, iV-ethylcarbamoyl, 
5 i\r,iV-dimethylcarbamoyl, iV;iV-diethylcarbamoyl, iV-methyl-JV-ethylcarbamoyl, methylthio, 
ethylthio, methylsulphinyl, ethylsulphinyl, mesyl, ethylsulphonyl, methoxycarbonyl, 
ethoxycarbonyl, A^-methylsulphamoyl, iV-ethylsulphamoyl, //,//-dimethylsulphamoyl, 
iV;iV-diethylsulphamoyl or iV-methyl-iV-ethylsulphamoyl; 
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof. 

10 

2. A compound of formula (I) according to claim 1 wherein is halo, amino, Ci-ealkyl 
or Ci-^alkoxy or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof. 

3. A compound of formula (I) according to either of claims 1 or 2 wherein p is 0-2; 

15 wherein the values of may be the same or different or a phamiaceutically acceptable salt or 
an in vivo hydrolysable ester thereof. 

4. A compoimd of formula (I) according to any one of claims 1-3 wherein is 
sulphamoyl or a group R^-R^-; wherein 

20 R^ is selected from Ci^alkyl, C2.6alkenyl, Ca-ealkynyl, Ca-gcycloalkyl, phenyl or a 

heterocyclic group; wherein R^ may be optionally substituted on carbon by one or more R^; 

R^ is -N(R"^C(0)-, -C(0)N(R"^-, -S(0)r, -0C(0)N(R"')S02-, -S02N(R> or 
-N(R"')S02S wherein R™ is hydrogen or Ci^alkyl and r is 2; 

R^ is selected from halo, hydroxy, amino, cyano, carbamoyl, Ci-ealkyl, Ci-ealkoxy, 
25 Ci-6alkoxyCi^alkoxy, Ci-6alkoxyCi-6alkoxyCi-6alkoxy, A/;Ar-(Ci-6alkyl)2aniino, Ci-6alkylS(0)a 
wherein a is 2, Ca-scycloalkyl, phenyl, heterocyclic group, phenylCMalkyl-R°- or (heterocyclic 
group)-R*'"; wherein R® may be optionally substituted on carbon by one or more R-'; 
R° is -0-; and 

R^ is selected from halo, hydroxy, methyl or methoxy; 
30 or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof. 
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5. A compound of formula (I) according to any one of claims 1-4 wherein q is 0 or 1 or a 
pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof 

6. A compound of formula (I) according to any one of claims 1-5 wherein q is 1 and is 
5 para to the -NH- of the aniline of formula (I) or a pharmaceutically acceptable salt or an in 

vivo hydrolysable ester thereof 

7. A compound of formula (I) according to any one of claims 1-6 wherein ^ is halo or a 
pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof 

10 

8. A compound of formula (S) according to any one of claims 1-7 wherein n is 0 or 1 or a 
pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof 

9. A compound of formula (I) according to any one of claims 1-8 wherein R"* is 

1 5 hydrogen, Ci .galkyl or C2-6alkenyl; wherein R^ may be optionally substituted on carbon by one 
or more R^; wherein 

R^ is selected from halo, amino, Ci-ealkoxy, Ci-ealkanoylamino, 
Ci,6alkylsulphonylamino, phenyl or heterocyclic group; 
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof. 

20 

10. A compound of formula (I) according to any one of claims 1 -9 wherein R^ and R^ are 
independently selected from hydrogen or Ci-galkyl; wherein R^ and R^ independently of each 
other may be optionally substituted on carbon by one or more R®; wherein 

R® is selected from halo or methoxj^, 
25 or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof 

11. A compound of formula (I) (as depicted in claim 1) wherein: 
R^ is chloro, amino, methyl or methoxy; 

p is 0-2; wherein the values of R^ may be the same or different; 
30 R^ is sulphamoyl, iV-(tetrahydrofur-2-ylmethyl)sulphamoyl, 

(cyclopropyhnethyl)sulphamoyl, iV-(flir-2-ylmethyl)sulphamoyl, A^-(2,2-dimethyl-l,3- 
dioxolan-4-ylmethyl)sulphamoyl, A'^(cyanomethyl)sulphamoyl, N- 
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(caibamoylmethyl)sulphainoyl, iV-methylsulphamoyl, iV^(4-fluorobenzyl)sulphamoyl, iV^ 
(pyridin-2-ylinethyl)sulphainoyl, 7V-(pyridm-3-ylmethyl)sulphamoyl, iV-(4-raethylthiazol"2- 
yl)sulphamoyl, iV'-(3-me1hyUsoxazol-5-ylmethyl)siilphamoyl, J\r-(tetrahydropyran-2- 
ylmethyl)sulphainoyl, iV-(2-methylpyrazin-5-yl)sulphamoyl, i\r-[2-(2- 
5 hydroxyethoxy)ethyl]sulphamoyl, iV^(2-hydroxyethyl)sulphamoyl, iV-(2,2,2' 

trifluoroethyl)sulphainoyl, A^-(2-methoxyethyl)sulphamoyl, iV-(2-mesylethyl)sulphainoyl, N- 
(2-benzyloxyethyl)sulphainoyl, A^-(2,2-dimethoxyethyl)sulphaitioyl, A^-[2-WA^- 
diinethylainino)ethyl]sulphamoyl, iV-(2-piperidin-l-ylethyl)sulphainoyl, A^-[2- 
(methoxymethoxy)ethyl]sulphainoyl, iV-ethylsulphamoyl, A^-[2-(2- 

10 methoxyethoxy)ethyl]sulphamoyl, Ar.{2-[2-(2-methoxyethoxy)ethoxy]ethyl}sulphamoyl, N- 
(2-{2-[2-(2-methoxyethoxy)ethoxy]ethoxy}ethyl)sulphamoyl, JV-(2-p^ 
ylethyl)sulphamoyl, 7V-(2-pyridin-4-ylethyl)sulphamoyl, 7V-(2-isoxazol-3- 
yloxyethyl)sulphamoyl, iV-(2-isothiazol-3-yloxyethyl)sulphamoyl, A/^(2-l,2-5-thiadiazol-3- 
yloxyethyl)sulphamoyl, iV'-methyl-iV-(2-methoxyethyl)sulphamoyl, iV-[3-(2-oxopyrrolidm- 

1 5 lyl)propyl]sulphamoyl, iV^(3-methoxypropyl)siilphamoyl, iV-propylsulphamoyl, N-il.S- 
dihydroxypropyl)sulphanioyl, 7V-(3-morpholinopropyl)sulphainoyl, N-lS-iN^N- 
dmethylainino)propyl]sulphamoyl,iV-(3,3,3-trifluoropropyl)sulpham 
hydroxypropyl)sidphamoyl, 7\^(3"hydroxypropyl)sulphamoyl, iV- 
A^-(2-hydroxypropyl)sulphamoyl, A^(34sopropoxypropyl)sulphamoyl, ^ 

20 hydroxypropyl)sulphamoyl, A^-(3-isoxazol-3-yloxypropyl)sulphainoyl, A^-(3-isothiazol-3- 
yloxypropyl)sulphamoyl, //-(3- 1 ,2-5-thiadiazol-3-yloxypropyl)sulphamoyl, iV^(l , 1 - 
dimethylpropyl)sulphamoyl, JV^methyl-A^-(3-moipholinopropyl)sulphamoyl, N- 
butylsulphamoyl, iV-/-butylsulphamoyl, iV-(2-hydroxybutyl)sulphainoyl, N-m^ttiyl-N-t- 
butylsulphamoyl, iV^pentylsulphamoyl, iV-(5-hydroxypentyl)sulphainoyl, iV-(4,5- 

25 dimethyloxa2ol-2-yl)sulphamoyl, iV^(cyclopropyl)sulphamoyl, Ar-(cyclobutyl)sulphamoyl, AT- 
(3-trifluoromethylphenyl)sulphamoyl, JNT-allylsulphamoyl, JV-(2-propynyl)sulphamoyl, iV- 
methylcarbamoyl, acetamido, mesylamino ormesyl; 
qis Oor 1; 

is bromo or chloro; 

30 nisOorl; 

R"* is hydrogen, methyl, ethyl, isopropyl, 3-butenyl, benzyl, 2-phthalimidoethyl, 2- 
aminoethyl, 2-methoxyethyl, 2-acetamidoethyl, 2-mesylaiiiinoethyl or 2,2,2-trifluoroethyl; 
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are independently selected from hydrogen, methyl, ethyl, isopropyl, 
trifluoromethyl or methoxymethyl; 

or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof. 

5 12. A compoimd of formula (I) selected from: 

2- {4-[iV^(cyclopropyhnethyl)sulphamoyl]anilmo} -4-(l ,2-dunethylimidazol-5-yl)pyriirddine; 
4-( 1 -ethyl-2-methyliimdazol-5 -yl)-2- {4- [iV-(2-methoxyethyl)sulphamoyl] anilino } pyrimidine; 
4-(l-ethyl-2-methylimidazol-5-yl)-2-{4-[Ar-(3-methoxypropyl)sulphamoyl]amlino} 
pyrimidine; 

10 4-(l-ethyl-2-methylimidazol-5-yl)-2-{4-[iV^(cyclopropyhnethyl)sulpha^ 
pyrimidine; 

4-(l-ethyl-2-methylimidazol"5-yl)-2-[4-(iV''K)yclopropylsulphamoyl)^^ 
4-(l -me1hyl-2-isopropyliinidazol-5-yl)-2- {4-[iV-(cyclopropyhnethyl)sulp 
pyrimidine; 

15 4-(l ,2-dimethylimidazol-5-yl)-2-[4-(//-cyclopropylsulphamoyl)am 
4-(l,2-dimethylimidazol-5-yl)-2-[4-(iV'-cyclobutyls\ilphamoyl)aml 
4-(l,2-dimethylirmdazol-5-yl)-2-{4-[^-(2,2,2-trifluoroethyl)sulphamoyl]amli^^ 
and 

4-(l-isopropyl-2-methylimidazol-5-yl)-2-[4-(i\^cyclobutylsulphamoyl)aml^^ 
20 or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof. 

13. A pharmaceutical composition which comprises a compound of the formula (I), or a 
pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, as claimed in any one of 
claims 1-12 m association with a phaimaceutically-acceptable diluent or carrier. 

25 

14. A compound of the formula (I), or a pharmaceutically acceptable salt or in vivo 
hydrolysable ester thereoj^ as claimed in any one of claims 1-12 for use as a medicament 

15. The use of a compound of the formula (I), or a pharmaceutically acceptable salt or in 
30 vivo hydrolysable ester thereof, as defined in any one of claims 1-12 in the manufacture of a 

medicament for use in the production of a cell cycle inhibitory (anti-cell-proliferation) effect 
in a warm-blooded animal such as man. 
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16. A method of producing a cell cycle inhibitory (anti-cell-proliferation) effect in a 
warm-blooded animal, such as man, in need of such treatment which comprises administering 
to said animal an effective amount of a compound of formula (I) or a phannaceutically 

5 acceptable salt or in vivo hydrolysable ester thereof as claimed in any one of claims 1-12. 

17. A pharmaceutical composition which comprises a compound of the formula (I), or a 
phannaceutically acceptable salt or in vivo hydrolysable ester thereof, as claimed in any one of 
claims 1-7 in association with a pharmaceutically-acceptable diluent or carrier for use in the 

10 production of a cell cycle inhibitory (anti-cell-proliferation) effect in a warm-blooded animal 
such as man. 
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